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(54) Title: SUBSTITUTED 3-CYANO QUINOLINES 
(57) Abstract 

This invention provides compounds having formula (1), 
wherein: X is cycloalkyl which may be optionally substituted; or 
is a pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl, 
pyrimidinyl, or phenyl ring may be optionally substituted; n 
is 0-1; Y is -NH-, -0-, -S-, or -NR-; R is alkyJ of 1-6 
carbon atoms; Ri, R2» R3 and R4 are each, independently, 
hydrogen, halogen, alkyl, alkenyl, alkynyl, alkenyloxy, alkynyloxy, 
hydroxymethyl. halomcthyl, alkanoyloxy, alkenoyloxy, alkynoyloxy, 
alkanoyloxymethyl, alkcnoyloxymethyl, alkynoyloxymethyl, 
alkoxymethyl, ^koxy, alkylthio, alkylsulphinyl, alkylsulphonyl, 
alkylsulfonamido, alkenylsulfcmamido, alkynylsulfonamido, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy, 
carboalkyl, phenoxy, phenyl, thiophenoxy, benzyl, amino, 
hydroxyamino, alkoxyamino, alkylamino, dialkylamino, aminoalkyl, 
N-alkylaminoalkyl, NJ^I-dialkylaminoalkyl, i^enylamino, 
benzylamino, formulae (a, b, c, d, e, f, g, h, i, j, k, I, m, n, 0, p, 
q or r); R5 is alkyl which may be optionally substituted, or phenyl 
which may be c^tionally substituted; R^ is hydrogen, alkyl, or 
alkenyl; R7 is chloro or bromo; Rs is hydrogen, alkyl, aminoalkyl, 
N-alkylaminoalkyI, N,N-diaIkylamtnoaIkyl, N-cycloalkylaminoalkyl, 
N~cycloaIkyl-N-alkylaminoalkyl. N,N-dicycloalkylaminoaIkyl, mor- 
phoIino-N-alkyl, pipcridino-N-alkyI, N-alkyl-piperidino-N~alkyl. 
azacycloalkyl-N-alkyl, hydroxy^yl, alkoxyalkyl, carboxy, 
carboalkoxy, phenyl, carboalkyl +, chloro, fluoro, or bromo; Z is 
amino, hydroxy, alkoxy, alkylamino, dialkylamino, morpholino, 
piperazino, N~alkylpiperazino, or pyrrolidino; m = 1-4, q = 1-3, and 
p = 0-3; any of the substituents Ri, R2» R3 or R4 that are located 
on contiguous carbon atoms can together be the divalent radical 
-0-C(R8)2-0-; or a pharmaceutically acceptable salt thereof with 
the proviso that when Y is -NH-. R|, R2, R3 and R4 are hydrogen, 
and n is O, X is not 2-mcthylphenyl, which are inhibitors of protein 



tyrosine kinase. 
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SUBSTITUTED 3-CYANO QUINOLINES 

BACKGROUND OF THE INVENTION 

5 This invention relates to certain substituted 3-cyano quinoline compounds as 

well as the phannaceutically acceptable salts thereof. The compounds of the present 
invention inhibit the acticHi of certain growth factor receptor protein tyrosine kinases 
(PTK) thereby inhibiting the abnormal growth of certain cell types. The compounds of 
this invention are therefore useful for die treatment of certain diseases that are the result 

10 of deregulation of these PTKs. The compounds of this invention arc anti-cancer agents 
and are useful for the treatment of canco* in mammals. In addition, the compounds of 
this invention are useful for the treatment of polycystic kidney disease in mammals. 
This invention also relates to the manufacnire of said 3-cyano quinolines, their use for 
the treatment of cancer and polycystic kidney disease, and the pharmaceutical 

15 preparations containing them. 

Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a 
phosphate group from ATP to a tyrosine residue located on a protein substrate. Protein 
tyrosine kinases clearly play a role in normal cell growth. Many of the growth factor 
receptor proteins function as tyrosine kinases and it is by this process that they effect 

20 signaling. The interaction of growth factors with these receptws is a necessary event in 
normal regulation of cell growth. However, under certain conditions, as a result of 
either mutation or overexpression, these receptors can become deregulated; the result of 
which is uncontrolled cell proliferation which can lead to tumor growth and ultimately 
to the disease known as cancer [WiUcs A.F., Adv, Cancer Res., 60y 43 (1993) and 

25 Parsons, J.T.; Parsons, S.J., Important Advances in Oncology, DeVita V.T. Ed., J.B. 
Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor kinases and their 
proto-oncogenes that have been identified and which are targets of the compounds of 
this invention are the q)idennal growth factor recept<»' kinase (EGF-R kinase, the 
protein product of the erbB oncogene), and the product produced by the erbB-2 (also 

30 referred to as Uie neu or HER2) oncogene. Since the phosphorylation event is a 
necessary signal for cell division to occur and since overexpressed or mutated kinases 
have been associated with cancer, an inhibitor of this event, a protein tyrosine kinase 
inhibitor, will have therapeutic value for the treatment of cancer and other diseases 
characterized by uncontrolled or abnormal cell growth. For example, overexpression of 

35 the receptor kinase product of die erbB-2 oncogene has been associated with human 
breast and ovarian cancers [Slamon, D. J,, et. aL, Science^ 244^ 707 (1989) and 
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Science, 235 , 1 146 (1987)]. Deregulation of EGF-R kinase has been associated with 
epidennoid tumors [Reiss, M., et. aL, Cancer Res., 51, 6254 (1991)], breast tumors 
[Macias, A., et. al.. Anticancer Res., 7, 459 (1987)], and tumors involving other 
major organs [GuUick, WJ., Brit. Med. Bull,, 47, 87 (1991)]. Because of the 
5 importance of the role played by deregulated receptor kinases in the pathogenesis of 
cancer, many recent studies have dealt with the development of specific PTK inhibitOTS 
as potential anti-cancer therapeutic agents [some recent reviews: Buiice. T.R., Drugs 
Future, 17, 119 (1992) and Chang, CJ.; Geahlen, R.L., Nat. Prod., 55, 1529 
(1992)]. 

10 It is also known that deregulation of EOF receptors is a factor in the growth of 

epithelial cysts in the disease described as polycystic kidney disease [Du J., Wilson P. 
D., Amer. J. FhysioL 269(2 Pt 1), 487 (1995); Nauta J., et aL, Pediatric Research , 
37(6), 755 (1995); Gattone V.H., et al. Developmental Biology, 169(2), 504 (1995); 
Wilson P.D., et al., Eur. J. CeU BioL, 61(1), 131, (1993)]. The compounds of this 

15 invention, which inhibit the catalytic function of the EGF receptors, are consequently 
useful fOT the treatment of this disease. 

The mitogen-activated protein kinase (MAPK) pathway is a major pathway in 
the cellular signal transduction cascade from growth factors to the cell nucleus. The 

20 pathway involves kinases at two levels: MAP kinase kinases (MAPKK), and their 
substrates MAP kinases (MAPK). There are different isoforms in the MAP kinase 
family. (For review, see Rony Seger and Edwin G. Krebs, FASEB, Vol 9, 726, 
June 1995). The compounds of this invention can inhibit the action of two of these 
kinases: MEK, a MAP kinase kinase, and its substrate ERK, a MAP kinase. MEK is 

25 activated by phosphorylation on two serine residues by upsttcam kinases such as 
members of the r(tf family. When activated, MEK catalyzes phosphorylaticm on a 
threonine and a tyrosine residue of ERK. The activated ERK then phosphorylates and 
activates transcription factors in the nucleus, such as fas and jun, or other cellular 
targets with PXT/SP sequences. ERK, a p42 MAPK is found to be essential for cell 

30 proliferaticMi and differentiation. Over-expression and/or over-activation of Mek or 
ERK has been found to be associated with various human cancers (For example, 
Vimala S. Sivaraman, Hsien-yu Wang, Gerard J. Nuovo, and Craig C. Malbon, J. 
Clin. Invest. Vol. 99, No. 7April 1997). It has been demonstrated that inhibition of 
MEK prevents activation of ERK and subsequent activation of ERK substrates in cells, 

35 resulting in inhibition of ceD growth stimulation and reversal of the phenotype of ras- 
transfcHmed cells (David T. Dudley, Long Pang, Stuart J. Decker, Alexander J. 
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Bridges, and Alan R. Saltiel, PNAS, Vol. 92. 7686, August 1995). Since, as 
demonstrated below, the compounds of this invention can inhibit the coupled acticm of 
MEK and ERK , they arc useful for the treatment of diseases such as cancer which are 
characterized by unccMitroUed cell proliferation and which, at least in part, depend on 

5 the MAPK pathway. 

Epithelial Cell Kinase (ECK) is a receptor protein tyrosine kinase (RPTK) 
belonging to the EPH (Erythropoietin Producing Hepatoma) family. Although 
originally identified as an epithelial lineage-specific tyrosine kinase, ECK has 
subsequently been shown to be expressed on vascular endothelial cells, smooth muscle 

10 cells, and fibroblasts. ECK is a type I transmembrane glycoprotein with the 
exmK:eUular ligand-binding domain consisting of a cysteine-rich region followed by 
three fibronectin type III rq>eats. The intracellular domain of ECK possesses a tyrosine 
kinase catalytic domain that initiates a signal transduction cascade reflecting the ECK 
function. ECK binds and is subsequently activated by its counter-receptor, Ligand for 

15 Eph-Related Kinase (LERK)-l, which is an immediate early response gene product 
readily inducible in a lineage-unrestricted manner with proinflammatory cytokines such 
as IL-1 or TNF. Soluble LERK-1 has been shown to stimulate angiogenesis in part by 
Stimulating ECK in a murine model of corneal angiogenesis. Unlike their normal 
counterparts, tumor cells of various lineages constitutively express LERK-1 and this 

20 expression can further be upregulaied by hypoxia and proinflammatory cytokines. 
Many of these tumor cells also express ECK at higher levels than their normal 
counterparts, thereby creating an opportunity for autocrine stimulation via ECK : 
LERK-1 interaction. The increased expression of both ECK and LERK-l has been 
ccarelated with the n-ansformation of melanomas from the noninvasive horizontal phase 

25 of growth into very invasive vertically growing metastatic melanomas. Together, the 
ECK : LERK-1 interaction is believed to promote txmor growth via its tumor growth 
prcnnoting and angiogenic effects. Thus, the inhibition of the ECK tyrosine kinase 
activity mediating signaling cascade induced by its binding and cross-linking to 
LERK-1 may be therapeutically beneficial in cancer, inflammatory diseases, and 

30 hyperproliferative disorders. As is shown below, the compounds of this invention 
inhibit the tyrosine kinase activity of ECK and arc therefore useful for the treatment of 
the afc^-ementioned disorders. 

Growth of most solid tumors is dependent on the angiogenesis involving 
activation, proliferation and migration of vascular endothelial cells and their subsequent 

35 differentiation into capillary tubes. Angiogenization of tumors allows them access to 
blood-derived oxygen and nuuients, and also provides them adequate perfusion. 
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Hence inbibiting angiogenesis is an important ther^utic strategy in not only cancer but 
also in a number of chionic diseases such as rheumatoid arthritis, psoriasis, diabetic 
retinopathy^ age-related macular degeneration, and so on. Tumor cells produce a 
number of angiogenic molecules. Vascular Endothelial Growth Factor (VEGF) is one 

5 such angiogenic factor. VEGF, a honxxiimeric disulfide-linked member of the PDGF 
family, is an endothelial cell-specific mitogen and is known to cause profound increase 
in the vascular endothelial permeability in the affected tissues. VEGF is also a 
senescence-preventing survival factor for endothelial cells. Almost all nucleated tissues 
in the body possess the capatnlity to express VEGF in response to various stimuli 

10 including hypoxia, glucose deprivation, advanced glycation products, inflammatory 
cytokines, etc. Growth-promoting angiogenic eflfects of VEGF are mediated 
predominantly via its signaling receptee Kinase insert Domain containing Receptor 
(KDR). The expression of KDR is low on most endothelial cells; however, activation 
with angiogenic agents results in a significant upregulation of KDR on endothelial cells. 

15 Most angiogenized blood vessels express high levels of KDR. KDR is a receptor 
protein tyrosine kinase with an extracellular VEGF-binding domain consisting of 7 
immunoglobulin-Iike domains and a cytoplasmic dcxnain containing the catalytic 
tyrosine kinase domain split by a kinase-insert region. Binding to VEGF causes 
dimerizadon of KDR resuldng in its autophosphoryladcm and inidadon of signaling 

20 cascade. Tyrosine kinase activity of KDR is essential- for mediaticHi of its functional 
effects as a receptor for VEGF. Inhibition of KDR-mediated functional effects by 
inhibiting KDR's catalytic activity is considered to be an important therapeutic strategy 
in the treamient of angiogenized disease states including cancer. As is shown below, 
the compounds of this invention inhibit the tyrosine kinase activity of KDR and are 

25 therefore useful for the treatment of the aforementioned disease states. 

In addition to the above utilities some of the compounds of this invention are 
useful for the preparation of other compounds of this invention. 

The compounds of this invention- are ceitain substituted 3-cyano quinolines. 
30 Throughout this patent application, the quinoline ring system will be numbered as 
indicated in the formula below; the numbering for the quinazoline ring system is also 
shown : 




8 1 8 1 
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No 3-cyano quinolines have beai lepoated that have biological activity as 
inhibitors of protein tyrosine kinases. A 3-cyano quinoline with a 4-(2-niethyl anilino) 
substituent having gastric (Hr/K*)-ATPase inhibitory activity at high concentraticms 
has been described [Ife RJ., et al., J. Med. Chem,, 35(1 8K 3413 (1992)], 

5 ThCTe are quinolines that do not have the 3-cyano substituent and, unlike the 

compounds of this invention, are unsubstituted at the 4-position but are mponed to be 
inhibitors of protein tyrosine kinases [Gazit A., et al., 7. Med. Chem,, 39(11), 2170 
(1996)]. A series of quinoliKS that have a 3-pyridyl substituent and no substituent at 
the 4-position have been described as inhibit(»rs of platelet derived growth factor 

10 receptor kinase [DoUe RJE., et al., 7. Med. Chem., 372, 2627 (1994) and Maguire 
M.R, et al., 7. Med. Chem,, 372, 129 (1994)]. The patent application WO 96/09294 
describes inhibitors of protein tyrosine kinases that include 4-anilino quinolines with a 
large variety of substituents on positions 5-8 but which n)ust also have a hydrogen 
atom at position 3. The US patent 5,480,883 describes quinoline derivatives that are 

15 inhibitors of protein tyrosine kinases but these derivatives do not have the unique 
conibination erf substituents, including the 3-cyano group, ccmtained in the compounds 
of the present invention. 

In addition to quinolines, certain quinazoline derivatives that are similar, in 
some respects, to the compounds of this invention are; known to be inhibitors of protein 

20 tyrosine kinases. The sqiplication EP-92305703.8 describes 4-anilinoquinazolines that 
contain simple substituents such as chloro, trifluoromethyl, or nitro groups at positions 
5 to 8. The applicaticwi EP-93 300270.1 is similar but with a much larger variety of 
substituents now allowed at positions 5 to 8. The application WO-9609294 describes 
compounds with similar substituents at positions 5 to 8 and with the substituent at to 

25 4-position consisting of some polycyclic ring systems. ScHne simple substituted 
quinazolines are also described in the aj^lications WO-9524190, WO-9521613, and 
WO-9515758. The applications EP-93309680.2 and WO-9523141 cover similar 
quinazoline derivatives where the aryl group attached at position 4 can be a variety of 
heterocyclic ring structures. The application EP-9430S195.3 describes certain 

30 quinazoline derivatives that have alkenoylamino and alkynoylamino groups among the 
substituents at position 6 and a halogen atom at position 7. The application 
W095 19774 describes compounds where one or more of the carbon atoms at 
positions 5-8 can be replaced with heteroatoms resuhing in a large variety of bicyclic 
systems where the left-hand ring is a 5 and 6-membered heterocyclic ring; in addition, a 

35 variety of substituents are allowed on the left-hand ring. The application EP-682027- 
Al describes certain pyrrolopyrimidine inhibitors of PTKs. The application WO 
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9519970 describes coni]>ounds in which the left-hand aromatic ring of the basic 
quinazoline stnicture has been rq>laced with a wide variety of different heterocyclic 
rings so that the resulting inhibitors are tricyclic. The application WO-94305194.6 
describes quina2X)lines where an additional 5 or 6-membared heterocycUc ring with 

5 optional substitution is fused at positions 5 and 6. 

In addition to the aforen^ntioned patent applications^ a number of publications 
describe 4-anilinoquinaz61ines: Fry, D.W., et al.. Science^ 265, 1093 (1994), 
Rewcastle G.W., et al., 7. Med. Chem., 38, 3482 (1995), and Bridges, A J., et. al., 
J. Med. Chem.y 39 , 267, (1996). There are no publicatims that describe 3>cyano 

10 quinolines as PTK inhibitors. 

DESCRIPTION OF THE INVENTION 

This invention provides a compound of formula 1: 

15 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
20 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydioxyalkyl of 1-6 carbon atoms, 
25 halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, caiboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
30 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 
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atoms, alkenoylamino of 3*8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 
nisO-1; 

Y is -0-, -S-, or NR- ; 

5 R is alkyl of 1 -6 carbon atoms; 

Rl, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atcmis, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 

10 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymediyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxyn»thyl of 4-9 
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 

15 alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 

atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 

20 carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl 

of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- 



Rsxg^S— (C{R6)2)q— CONH(CH2)p- 



Ra pONH{CH2)p- 
R b = CONH(CH2)p- , )=( 

Be Bg 



Rg Rg 

;=^^C0NH(CH2)p- 
Re Re 



Rg CONH(CH2)p- 
>=< Re 




^6 



^e "e 



Z-(C{R6)2)qY- 



Rs C0NH(CH2)p- 



25 Re Re 



R7v^CONH(CH2)p- 
Re Re 



R, 



.CONH(CH2)p- 
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-C0NH(CH2)p- C ] 

' V(C(R8)2)n; 



R50 R5HN (^5)2^. 

)-NH{CH2)p. )-NH(CH2)p- ^NH(CH2)p- 

O ' o ,0 



R5O R5HN Vn5i2«\ 

)-0{CH2)p. )-0(CH2)p- >-0(CH2)p- 

O ' O ' ^ 

5 R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or mote halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 
1 -6 carbon atoms groups; 
R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

10 R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, 
N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3- 12 carbon 
atoms, N-cycIoalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 

IS carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 

atoms, piperidino-N- alkyl wherein the alkyl group is 1-6 carbon atoms, 
N-alkyl-piperidino-N-alkyl wherein either aUcyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 

20 atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moiedes is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 

25 m = 1-4 , q = 1-3, and p = 0-3; 
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any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 

can together be the divalent radical -O-QRgfc-O-; 
or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 

R2, R3, and R4 are hydrogen, and n is 0, X is not 2-mcthylphenyL 

5 

The pharmaceutically acceptable salts are those derived from such organic and 
inorganic acids as: acetic, lactic, citric, tartaric, succinic, maleic, malcmic, gluconic, 
hydrochloric* hydrobromic» phosphoric, nitric* sulfuric, methanesulfonic, and 
similarly known acceptable acids. 

10 

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl, 
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy, 
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N,N-dicycloalkylaminoalkyl, 
hydroxyalkyl, and alkoxyalkyl substituents include both straight chain as well as 

15 branched carbon chains. The cycloalkyl portions of N-cycloalkyl-N-alkylaminoalkyl 
and N J^-^icycloalkylaminoalkyl substituents include both simple carbocycles as well 
as carbocycles containing alkyl substituents. The alkc^yl portion of the alkenyl, 
alkenoyloxymethyl, alkenyloxy, alkenylsulfonamido, substituents include both 
straight chain as well as branched carbon chains and one or more sites of unsaturation. 

20 The alkynyl portion of the alkynyl, alkynoyloxymethyl, alkynylsulfonamido, 
alkynyloxy, substituents include both straight chain as well as branched carbon chains 
and one or more sites of unsaturation. Carboxy is defined as a -CO2H radical. 
Carboalkoxy of 2-7 carbon atoms is defined as a -CO2R" radical, where R" is an alkyl 
radical of 1-6 carbon atoms. Carboalkyl is defined as a -COR" radical, where R" is an 

25 alkyl radical of 1-6 carbon atoms. Alkanoyloxy is defined as a -OCOR" radical, where 
R" is an alkyl radical of 1-6 caibcm atoms. Alkanoyloxymethyl is defined as 
R"C02CH2- radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkoxymethyl 
is defined as R"OCH2- radical, where R" is an alkyl radical of 1-6 carbon atoms. 
Alkylsulphinyl is defined as R"SO- radical, where R** is an alkyl radical of 1-6 carbon 

30 atoms. Alkylsulphonyl is defined as R"S02- radical, where R" is an alkyl radical of 
1-6 carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are 
defined as R"S02NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an 
alkenyl radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms, 
respectively. N-alkylcarbamoyl is defined as R"NHCO- radical, where R" is an alkyl 

35 radical of 1-6 carbon atoms. N,N-dialkylcarbamoyl is defined as R" R'NCO- radical, 
where R" is an alkyl radical of 1-6 carbon atoms, R* is an alkyl radical of 1-6 carbon 
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atoms and R*, and R"* may be the same or different . When X is substituted* it is 
preferred that it is mono- , di- , or tri-substituted, with monosubstituted being most 
preferred. It is preferred that of the substituents Ri, R2» Rs, and R4, at least one is 
hydrogen and it is most preferred that two or three be hydrogen. An azacycloalkyl-N- 
S alkyi substituent refers to a monocyclic heterocycle that contains a nitrogen atom on 
vAdch is substituted a straight or branched chain alkyI radical. A morpholino-N-alkyl 
substituent is a niorpholine ring substituted on the nitrogen atom with a straight or 
branch chain alkyI radical. A piperidino-N-alkyl substituent is a piperidine ring 
substituted on one of the nitrogen atoms with a straight or branch chain alkyl radical. 

10 A N-alkyl-piperidino-N-alkyl substituent is a piperidine ring substituted on one of the 
nitrogen atoms with a straight or branched chain alkyl group and on the other nitrogen 
atom with a straight or branch chain alkyl radical. 

When any group contains an alkyl portion, the alkyl portion contains preferably 
1-6 carbon atoms, more preferably 1-4 carbon atoms, particularly methyl, ethyl, 

15 n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or tert-butyl. When any group 
contains an alkenyl or alkynyl portion, the alkenyl or alkynyl pordon contains 
preferably 2-6 caitx)n atoms, more preferaby 2-4 carbon atoms. 

The compounds of this invention may contain an asymmetric carbon; in such 
cases, the compounds of this invention cover the racemate and the individual R and S 

20 emanriomers, and in the case were more than one asymmetric carbon exists, the 
individual diasteromers, their racemates and individual entantiomers 

Particularly preferred compounds of this invention are those in which X is 
optionally substituted phenyl or a pharmaceutically acceptable salt thereof, in particular 

25 X is a phenyl ring which may be optionally mono- di*, or tri-substituted with a 
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

30 hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino. Most 

35 preferably X is phenyl optionally mono-, di, or tri-substituted with halogen. 
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Y is preferably the group Group n is prefmbly 0. Groups R| and R4 
are preferably hydrog^. The group R2 is preferably 

Rb-=-CONH{CH2)p- , «a^C0NH(CH2)p- Z-(C(R6)2)qY- 

Re Ra 

5 

The group R3 is preferably hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C0^2)qY'- 
The group R6 is prefCTaby hydrogen or alkyl of 1-6 carbon atoms. The group Rg is 
preferably hydrogen, alkyl of 1-6 carbon atoms, N,N-dialkylaminoalkyl of 3-12 
carbon atoms, or morpbolino-N-alkyl wherein the alkyl group is 1-6 carbcHi atoms. 
10 The group Z is preferably dialkylamino wherein each of the alkyl moieties is of 1-6 
carbon atoms, or morpholino. The group q is preferably 2, 3 or 4. 

All of the preferred groups or moieties may be selected independendy of any 
other preferred group. 

15 

A preferred sub-group of the conipounds of this invention are those of Formula 
1 wherein X is phenyl ring which may be optionally mono- di-, or tri-substituted with a 
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 c^bon atoms, azido, hydroxyalkyl of 1 -6 

20 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 

25 phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino; n is 0-1; Y is 
-NH- ; R| and R4 are hydrogen; R2 is 

Re CONH{CH2)p- 
Rg ZZ: C0NH(CH2)p- , ^ or 2-(C(R6)2)qY- . 

Re Re 



30 



R3 is hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R5)2)qY- ; R6 is hydrogen or 
alkyl of 1-6 carbon atoms; Rg is hydrogen, alkyl of 1-6 carbon atoms, 
N,N-dialkylaminoalkyl of 3-12 carbon atoms, or mOTpholino-N-alkyl wherein 
the alkyl group is 1-6 carbon atoms; 
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Z is dialkylamino whmin each of the alkyl moieties is of 1-6 carbon atoms, or 
morpholino; 

q = 1-4, and p = 0-3; or a pharmaceutically acceptable salt thereof. 

5 The preparation of the compounds of this invention encompassed by Foraiula 5 

is described below in Flowsheet A where Y and n are as described above and X' is 
cycloalkyi or phenyl optionally substituted with one or more substituents selected from 
the group consisting of hydrogen, halogeno, alkyl of 1-6 caibon atoms, alkenyl of 2-6 
carbon atoms, alkynyl of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 caibon atoms, 

10 alkylthio of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboalkyi of 2-7 caibon 
atoms, phenoxy, phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms. 
Rl*, R2', R3*, and R4 are each, independently, hydrogen, halogeno, alkyl of 1-6 
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2- 

15 7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, 
alkylsulfonamido of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, 
carboalkyi of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino 
of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, NJ^-dialkylaminoalkyl of 

20 3-14 carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon 
atoms, N,N-dialkylcarbamoyl of 2-12 carbon atoms. Any of the substituents Ry, R2S 
R3*, or R4' that are located on contiguous carbon atoms can together be the divalent 
radical -0'C(R8)2-0-. According to the sequence of reaction outlined in flowsheet A, a 
quinoline-3-carboxylic acid ester of Formula 2 is hydrolyzed with base to furnish a 

25 carboxylic acid of Formula 3. The carboxy lie acid group of 3 is converted to an acyl 
imidazole by heating it with carbonyldiimidazole in an inert sdvent such as 
dimethylformamide (DMF) followed by the addition of ammonia to give the amide 4 . 
Dehydration of the amide functional group with a dehydrating agent such as 
trifluoroacetic anhydride in pyridine, phosphorous pentoxide in an inert solvent, or the 

30 like gives the 3-cyano quinolines, 5, of this invention. In those cases where any of the 
intermediates have an asynimetric carbon atom, they can be used as the racemate or as 
the individual R or S entantiomers in which case the compounds of this invention will 
be in the racemic or R and S optically active forms, respectively. The quinoline-3- 
carboxylic acid esters of Formula 2, the quinoline-3-carboxylic acids of Formula 3, 

35 and the quinoIine-3-carboxylic amides of Formula 4 needed to prepare the compounds 
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of this invendcMi aie either already known to the art or can be prepared by procedures 
known in the art as detailed in the following references: 

Sarges, Reinhard; Gallagher, Andrea; Chambers, Timothy J.; Yeh, Li An, J. Med. 

Chem., 36, 2828 (1993); Savini, Loisa; Massarelli, Paola; Pellerano, Cesare; Bruni, 
5 Giancarlo, Farmaco,48(6), 805 (1993); Ife, Robert J.; Brown, Thomas H.; Keeling, 

David J.; Leach, Colin, J. Med. Chem., 35, 3413 (1992); Hanifin, J. William; 

Capuzzi, Rosemary; Cohen, EUiott, J. Med. Chem., 12(5). 1096 (1969); Marecki, 

Paul E.; Bambury, Ronald E., /. Pharm. ScL, 73(8). 1141 (1984); PeUerano, C; 

Savini, L.; Massarelli, P.; Bruni, G.; Fiaschi, A. L, Farmaco, 45(3). 269, (1990); 
10 Maiecki, Paul E.; Bambury, Ronald E., J. Pharm. ScL, 73(8), 114 (1984); patait 

applicaticHi WO 8908105; US patent 4343804; US patent 3470186. 
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The preparation of the compounds of this invention encompassed by Formula 
10 and Fonnula 11 are described below in Flowsheet B where Y, p, and n arc as 
described above. X" is selected from the group consisting of cycloalkyl or phenyl 
optionally substituted widi one or more substituents selected from the group consisting 

5 of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, 
alkynyl of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbcm atoms, 
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 
carbon atoms, trifluoromethyl, cyano» nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, 

10 benzyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, 
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino. Each R9 is independently 
hydrogen, phenyl, or alkyl of 1-6 carbon atoms . The moieties (Rio)k represent 1 to 3 
substituents on the aromatic ring that can be the same or different and are selected 

15 independently from the group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl 
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, 
alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, 
alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 
carbon atoms, alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, 

20 carboxy,- carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, 
alkoxyamino of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, 
NJN-dialkylaminoalkyl of 3-14 carbon atoms, phenylamino, benzylamino, 
N-alkylcarbamoyl of 1-6 carbon atoms, N,N-diaIkylcarbamoyl of 2-12 carbon atoms. 
Rn is a radical and is selected from the group: 
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R5— ^ ''^Vg.S- (C(R6)2)q 




wherein q, R5 , R^, R7 , and Kg are as defined above. R'" is alkyl from 1 to 6 carbon 
atoms preferably isobutyL According to the sequence of reactions outlined in 
5 Flowsheet B, acylation of 6 with either an acid chloride of Formula 8 or a mixed 
anhydride of Formula 9 (which is prepared from the corresponding carboxylic acid) in 
an inert solvent such as tetrahydrofuran (THF) in the presence of an organic base such 
as pyridine, triethylamine, or N-methyl morpholine gives the compounds of this 
invention represented by Formula 11. In those cases where 8 or 9 have an asymmetric 

10 carbon atom, they can be used as the racemate or as the individual R or S entantiomers 
in which case the compounds of this invention will be in the racemic or R and S 
optically active forms, respectively. Acylation of 6 with a cyclic anhydride of Formula 
7 in an inert solvent such as tetrahydrofuran in the presence of a basic catalyst such as 
pyridine or triethylamine gives the compounds of the invention of Formula 10. The 

15 compounds of Formula 6 with p = 0 can be prepared from the aromatic nitro 
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substituted ccnnpounds by reducing the nitro group with a reducing agent such as iron 
and anunonium chloride in alcohol, sodium hydrosulfite in an aqueous mixture, or the 
like. 

FLOWSHEET B 



O 




The preparation of the compounds of this invention encompassed by Formula 
18 is described below in Flowsheet C where X, Y, n, Ri*, R2', Rs*, and R4* are as 
described above. The substituted aniline of Formula 12 is heated with or without a 
solvent with the reagent 13 to give intmnediate 14 as a mixture of isomers. 

10 Thermolysis of 14 in a high boiling solvent such as diphenyl ether at 200^350X gives 
the 3-cyano quinolones of Formula 15; these intermediates may also exist in the 4- 
hydroxy quinoline tautomeric form. In those cases where R4' is a hydrogen atom, the 
intermediates 15 iray be formed as a mixture of two regioisomers. These isomers can 
be separated by methods well known in the art including, but not limited to, fractional 

IS crystallization and chromatographic methods. The separated isomers can then be 
converted separately to the compounds of the invention. Alternatively, the isomers can 
be separated at a later stage of the synthesis. Heating compounds 15 with or without 
solvent with a chlcmnating agent such as phosphorous oxychloride or phosphorous 
pentachloride gives the 4-chloro-3-cyano quinolines of Formula 16. Condensation of 

20 16 with a nucleophilic amine, aniline, mercaptan, ihiophenol, phenol, or alcohol 
reagent of Formula 17 gives the 3-cyano quinolines of this invention of Formula 18; 
this condensation can be accelerated by heating the reaction mixture or by using basic 
catalysts such as trialkylamines, sodium hydride in an inert solvent, sodium or 
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potasstum alkoxides in an alcohol solvents, and the like. In those cases where the 
substituents X, Rt', Ri* ^3** and R4' may contribute an asymmetric carbon atom, the 
intemiediates can be used as the racemate or as the individual R or S entantiomers in 
which case the compounds of this invention will be in the racemic or R and S optically 
5 active forms, respectively. In cases where the substituents X, R]*, R2*, R3', and R4' 
may contribute more than one asymmetric carbon atoms, diasteriomers may be present; 
these can be separated by methods well known in die art including, but not limited to, 
fractional crystallizadon and chromatographic methods. 

FLOWSHEET C 




The preparation of intermediate 21 (identical to intermediate 15 of Flowsheet 
C) can also be prepared as describe below in Flowsheet D. Heating the substituted 
aniline of Formula 19 with dimeihylformamide dimethyl acetal with or without a 
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solvent gives intermediates for Formula 20. The reaction of 20 with cme to ten 
equivalents of acetonitrile using a base such as sodium methoxide or the like in an inm 
solvent gives the 3-cyano quinolones, 21, or the 3-cyano-4-hydroxy quinoline 
tautomers thereof which can be converted to the compounds dT this invoition using the 
5 procedures outlined above in Flowsheet C. 

FLOWSHEET D 




21 



Formula 22 is given below wherein Ri, R2> R3» R4, n» and X* are as defined 

10 above. 




R4 
22 

Where one or more of Ri, R2, R3» or R4 of Formula 22 is a nitre group, it can 
be converted to the corresponding amino group by reduction using a reducing agent 
15 such as iron in acetic acid. 
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Where one or more of Ri, R2» R3, or R4 of Formula 22 is an amino group» it 
can be converted to the corresponding dialkyamino group of 2 to 12 carbon atoms by 
alkylation with at least two equivalents of an aUcyl halide of 1 to 6 carbon atoms by 
heating in an inert solvent 

5 Where one or more of R|, R2, R3, or R4 of Formula 22 is a methoxy group, it 

can be converted to the corresponding hydroxy group by reacticm with a d^nethylating 
agent such as boron tritffomide in an inert solvent or by heating with pyridinium 
chloride with or without solvent 

Where one or more of Ri, R2, R3> or R4 of Formula 22 is an amino group, it 

10 can be converted to the corresponding alkylsulfonamido, alkenylsulfonamido* or 
alkynylsulfonamido group of 2 to 6 carbon atoms by the reaction with an alkylsulfonyl 
chloride, alkenylsulfonyl chloride, or alkynylsulfonyl chloride, respectively, in an inert 
solvent using a basic catalyst such as triethylamine or pyridine. Alternatively, when one 
or more of R|, R2, R3, or R4 of Formula 22 is an amino group, it can be converted to 

15 the corresponding alkenylsulfonamido group by the reaction with a reagent C1-C(R 6)2- 
CHR6S02C1, wherein R 5 is hydrogen or alkyl of 1-4 carbon atoms, in an inert 
solvent using an excess of an organic base such as triethylamine. 

Wh^e two of R], R2, R3, or R4 of Formula 22 is are contiguous methoxy 
groups, the corresponding compound with contiguous hydroxy groups can be prepared 

20 by using a demethylating agent such as boron tribromide in an inert solvent or by 
heating with pyridinium chloride with or without solvent. 

Where two of Rj, R2, Rs* or R4 of Formula 22 is are contiguous hydroxy 
groups, they can be converted to the compound where together the two contiguous Ri, 
R2» R3» or R4 groups are the divalent radical -OC(R8)2-0- wherein Rg is defined above 

25 by the reaction widi a reagent, J-C(R8)2-J» wherein J is chloro, bromo, or iodo, and 
each J can be the same or different, using a base such as cesium carbonate or potassium 
carbonate in an inert solvent and heating as required. 

Where one or more of Ri, R2* R3, or R4 of Formula 22 is an amino group, it 
can be converted to the corresponding alkyamino group of 1 to 6 carbon atoms by 

30 alkylation widi one equivalent of an alkyl halide of 1 to 6 carbon atoms by heating in an 
inert solvent or by reductive alkylation using an aldehyde of I to 6 carbon atoms and a 
reducing agent such as sodium cyanoborohydride in a protic solvent such as water or 
alcohol, or mixtures thereof. 

Where one or more of R|, R2, R3, or R4 of Formula 22 is hydroxy, it can be 

35 converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction 
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with an apprc^iiate carboxylic acid chloride, anhydride, or mixed anhydride in a inert 
solvoit using pyridine or a trialkylamine as a catalyst 

Where one or more of R|. R2, R3, or R4 of Formula 22 is hydroxy, it can be 
ccHiverted to the corresponding alkenoyloxy group of 1-6 carbon atoms by reaction 

5 with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in an inert 
solvent using pyridine or a trialkylamine as a catalyst. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be 
converted to the corresponding alkynoyloxy group of 1-6 carbon atoms by leacdm 
with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert 

10 solvent using pyridine or a trialkylamine as a catalyst. 

Where one or more of Ri, R2, Ra, or R4 of Formula 22 is carboxy or a 
carboalkoxy group of 2-7 carbon atoms, it can be converted to the corresponding 
hydroxymethyl group by reduction with an appropriate reducing agent such as borane, 
lithium borohydride, or lithium aluminum hydride in a inert solvent; the hydroxymethyl 

15 group, in turn, can be converted to the corresponding halomethyl group by reaction in 
an inert solvent with a halogenating reagent such as phosphorous tribromide to give a 
bromomethyl group, or phosphorous pentachloride to give a chloromethyl group. The 
hydroxymethyl group can be acylated with an appropriate acid chloride, anhydride, or 
mixed anhydride in an inert solvent using pyridine or a trialkylamine as a catalyst to 

20 give the compounds of this invention with the corresponding alkanoyloxymethyl group 
of 2-7 carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or 
alkynoyloxymethyl group of 2-7 carbon atoms. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, 
it can be converted to an alkoxymethyl group of 2-7 carbon atoms by displacing the 

25 halogen atom with a sodium alkoxide in an inert solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, 
it can be converted to an aminomethyl group, N-alkylaminomethyl group of 2-7 carbon 
atoms or NJ^-dialkylaminomethyl group of 3-14 carbon atoms by displacing the 
halogen atom with ammonia, a primary, or secondary amine, respectively, in an inert 

30 solvent. 

Where one or more of Ri, R2, Ra* or R4 of Formula 22 is a H2N(CH2)p- 
group, it can be converted to the corresponding groups: 



R5O, 




(R5)2N 



VnH{CH2)p 



O O 



35 
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wheiein Rs and p are as defined above by reacting with phosgene in an inert solvent 
such as toluene in the presence of a base such as pjnridine to give an isocyanate which, 
in tum» is treated with an excess of the alccAol Rs-OH or amines R5-NH2 or (R5)2NH , 
respectively. 

5 

Where one or more of Rj, R2, R3» or R4 of Formula 22 is a HO-(CH2)p- 
group, it can be converted to the corresponding groups: 

R5O R5HN R5 

>-0(CH2)p- y-0(CH2)p- ^0(CH2)p- 

O O o 

10 wherein R5 and p are as defined above by the reaction, in an inert solvent using a basic 
catalyst such a pyridine, with an appropriate alkyl or phenyl chloroformate, RrCX^OCl, 
alkyl or phenyl substituted isocyanate, R5-N=C=0, or alkyl or phenyl substituted 
carboxylic acid chloride, Rs-COQ, respectively. 

Where one or more of R|, R2, R3, or R4 of Formula 22 is a HO-(CH2)p- 
15 group, it can be converted to the corresponding group: 

(R5)2N. 

>-0(CH2)p- 
O 

wherein R5 and p are as defined above by the reaction, in an inert solvent using a basic 
catalyst such a pyridine, with a reagent (R5)2NCXXn. 
20 Processes for the preparation of compounds of Formula 1 form further aspects 

of the present invention. 

Representative compounds of this invention were evaluated in sev^ standard 
pharmacological test procedures that showed that the compounds of this invention 
25 possess significant activity as inhibitors of protein tyrosine kinase and are 
antiprolifoBtive agents. Based on the activity shown in the standard pharmacologica] 
test procedures, the compounds of this invention are therefore useful as antineoplastic 
agents. The test procedures used and results obtained are shown below. 

30 Inhibiticwi of Epidermal Growth Factor Receptor Kinase fEGF>R. membrane extract ) 
Representative compounds of the invention were evaluated for their ability to 
inhibit the phosphorylation of the tyrosine residue of a pq>tide substrate catalyzed by 
the enzyme epidermal growth factor receptor kinase in the standard pharmacological 
test procedure described below. The pepdde substrate (RR-SRC) has the sequence 
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arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme was obtained as a 
membrane extract of A431 cells (American Type Culture Collection, Rockville» MD). 
A431 cells were grown in T175 flasks to 80% confluency. The cells were washed 
twice with phosphate buffered saline (PBS) without Ca^"^. Flasks were rotated for 1 .5 

5 hours in 20 ml PBS with 1.0 mM ethylenediaminetetraacedc acid (EDTA) at room 
temperature and centrifuged at 6(X)g for 10 minutes. The cells were solubilized in 1 ml 
per 5 X 10^ cells of cold lysis buffer {IQmM 4-(2-hydroxyethyl)-l-piperazinecthane- 
sulfonic acid (HEPES), pH 7.6, 10 mM NaCl, 2mM EDTA, ImM phenyhnethyl- 
sulfonyl-fluoride (PMSF), 10 mgAnl aprotinin, 10 mg/iml leupeptin, 0.1 mM sodium 

10 orthovanadate) in a Dounce homogenizer with 10 strokes on ice. The lysate was 
centrifuged at 60Og for 10 minutes first to clear cell debris and the supernatant further 
centrifuged at 1(X),0(X) g for 30 min at 4^C. The membrane pellet was suspended in 1 .5 
ml HNG buffer (50 mM HEPES, pH 7.6. 125 mM NaCl, 10% glycerol). The 
membrane extract was divided into aliquots, immediately frozen in liquid nitrogen and 

15 stored at -70X. 

Compounds to be evaluated were made into 10 mg/ml stock solutions in 100% 
dimethylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 
mM with buffer (30 mM Hepes pH 7.4) and then serially diluted to the desired 
concentration. 

20 An aliquot of the A431 membrane extract (10 mg/ml) was diluted in 30 mM 

HEPES (pH 7.4) to give a protein concentration of 50 ug/mL To 4 ^1 of enzyme 
preparation, EGF (l|xl at 12 ^ig/ml ) was added and incubated for 10 min on ice 
followed by 4 ^1 of the test compound or buffer; this mix was incubated on ice for 30 
min. To this was added the 33p_ATP (10 mCiAnl) diluted 1:10 in assay buffer along 

25 with the substrate peptide at a concentration of 0.5 mM (control reactions get no test 
compound) and the reaction was allowed to proceed for 30 min at 30^C. The reaction 
was stopped with 10% TCA and left on ice for at least 10 min after which tubes were 
microcentrifuged at full speed for 15 min. The a portion of the supematants were 
spotted on Pgl phosphocellulose discs and washed twice in 1% acetic acid then water 

30 for 5 min each followed by scintillation counting. The inhibition data for representative 
compounds of the invention are shown below in TABLE 1. The IC50 is the 

concentration of test compound needed to reduce the total amount of phosphorylated 
substrate by 50%. The % inhibition of the test compound was determined for at least 
three different concentrations and die IC50 value was evaluated from the dose response 

35 curve. The % inhibition was evaluated with the following formula: 

% inhibition = 100 - [CPM(drug)/CPM(control)l x 100 
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where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of radiolabeled ATP (g-^^P) incorporated onto the RR-SRC peptide substrate 
by the enzyme after 30 minutes at 30°C in the presence of test compound as measured 
by liquid scindllation counting. GPM(control) is in units of counts per minute and was 
5 a numbar expressing the amount of radiolabeled ATP (g-^^P) incorporated into the 
RR-SRC peptide substrate by the enzyme after 30 nninutes at 3(rC in the abseiice (tf test 
compound as measured by liquid scintillation counting. The CPM values v/art 
corrected for the background counts produced by ATP in the absence of the enzymatic 
reaction. The IC50 values reported in TABLE 1 are averages of the number of tests 

10 conducted. 

TABLE 1 

Inhibition of Epidermal Growth Factor Receptor Kinase (membrane extract) 

15 





IC50 


Number. 




(UM) 


Te.sts 


Example 31 


1.5 x 10^ 


6 


Example 35 


0. 20 


4 


Examples 


0.15 


3 


Example IS 


6x 10^ 


1 


Example 16 


1.5 x 10 ' 


2 


Example 17 


9.0 


2 


Example 19 


9.2 x 10^ 


3 


Exanq>Ie 18 


2.1 x 10 ' 


3 


Example 41 


0.20 


1 


Example 42 


1.5 


3 


Exanqple43 


8.0 


1 


Example 45 


1.67 


3 


Example 46 


8.83 


3 


Example 47 


0.13 


5 


Example 22 


3.0 


1 


Example 50 


5.0 


1 


Example 51 


5 x 10"* 


1 


Example 52 


1 X 10'^ 


1 


Example 53 


7 X 10"' 


1 


Example 54 


7 X lO ' 


1 


Example 57 


8 X 10"' 


1 


Example 58 


2 X 10 ' 


1 


Example 59 


1 xlO"* 


1 
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As shown by the data presented in TABLE 1 » the compounds of this inventicm 
arc effective inhibitors of the epidermal growth factcr receptor kinase and are, as such, 
useful for the treatment of diseases such as cancer and polycystic kidney disease where 
^ deregulation of the kinase is a component of the disease. 

Inhibition of Epiderm al Growth Factor Receptor Kinase (EGF-R ) 
using recombinant enzyme 

Representative compounds of the invention were evaluated for their ability to 

10 inhibit the phosphorylation of the tyrosine residue of a peptide substrate catalyzed by 
the enzyme epidmnal growth factor receptor kinase. The peptide substrate (RR-SRC) 
has the sequence arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme used 
in this assay is the His-tagged cytoplasmic donoain of EGFR. A recombinant 
baculovims (vHcEGFR52) was ccMistructed ccMitaining the EGFR cDNA encoding 

15 amino acids 645 - 1 186 preceded by Met-Ala-(His)6 . Sf9 cells in 100 mm plates were 
infected at an moi of 10 pfu/cell and cells were harvested 48 h post infection. A 
cytoplasmic extract was prepared using 1% Triton X-100 and applied to Ni-NTA 
column. After washing the column with 20 mM imidazole, HcEGFR was eluted with 
250 mM imidazole (in 50 mM Na2HP04, pH 8.0, 300 mM NaCl). Fractions collected 

20 weredialyzed against 10 mM HEPES, pH 7.0, 50 mM NaCl, 10% glycerol, l^gAnL 
antq>ain and leupeptin and 0.1 mM Pefabloc SC. The protein was frozen in dry 
iceAr^ethanol and stored -70*C. 

Compounds to be evaluated wctc made into 10 mg/mL stock solutions in 100% 
dimethylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 

25 ^lM with 100% DMSO and then serially diluted to the desired concentration with 
HEPES buffer (30 mM HEPES pH 7.4). 

For the enzyme reaction, 10 (iL of each inhibitor (at various concentrations) 
were added to each well of a 96-well plate. To this was added 3 jiL of enzyme (1:10 
dilution in lOmM HEPES, pH 7.4 for final cone, of 1:120). This was allowed to sit for 

30 10 min on ice and was followed by the addition of 5 ^il peptide (80 pM final cone), 
l(Hil of 4X Buffer (Table A), 0.25 jiL ^¥-ATP and 12 \iL H2O. The reaction was 
allowed to run for 90 min at room temperattire and was followed by spotting the entire 
volume on to precut P81 filter papers. The filter discs were washed 2X with 0.5% 
phosphoric acid and radioactivity was measured using a liquid scintillation counter. 
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TabkA 



10 





Rnal 


100 Rxn? 


1 MHEPES(pH7.4) 


12.5 mM 


50mL 


10inMNa3VO4 


50 uM 


20 HL 


IMMnClj 


10 mM 


40 nL 


ImMATP 


20 uM 


80 ML 


"P-ATP 


2.5uCi 


25 ML 



15 

The inhibition data for representative compounds of the invention aie shown 
below in TABLE 2. The IC50 is the concentration of test compound needed to reduce 

the total amount of phosphorylated substrate by 50%. The % inhibition of the test 
compound was determined for at least three different concentrations and the IC50 value 

20 was evaluated from the dose response curve. The % inhibition was evaluated witii the 
following formula: 

% inhibition = 100 - [CPM(dnig)/CPM(control)J x 100 

25 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of radiolabeled ATP (g-^^P) incorporated onto the RR-SRC peptide substrate 
by the enzyme after 90 minutes at room temperature in the presence of test compound 
as measured by liquid scintillation counting. CPM(control) is in units of counts per 
minute and was a number expressing the amount of radiolabeled ATP (g-^^P) 

30 incorporated into the RR-SRC peptide substrate by the enzyme after 90 minutes at 
room temperature in the absence of test compound as measured by liquid scintillation 
counting. The CPM values were corrected for the background counts produced by ATP 
in the absence of the enzymatic reaction. The IC50 values reported in TABLE 2 are 

averages of the number of tests conducted. 
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TABLE 2 (recombinant enzyme) 
Inhibition of Epideimal Growth Factcnr Receptor Kinase 





ICso 


Number 


Comnound 




Tests 


Example 88 


0.08 




Example 89 


OJ 


1 . 


Example 99 


0.03 




Example 100 


0.1 




Example 101 


0.1 


1 


Example 105 


0.001 


1 


Example 126 


0.4 


1 


Example 129 


0.04 


1 


Example 130 


0.1 


1 


Example 132 


0.6 


1 


Example 133 


0.006 


1 


Example 135 


0.01 


1 


Example 138 


0.0035 




Example 139 


0.5 


1 


Example 140 


0.0006 




Example 143 


0.03 


1 


Example 144 


0.065 




Example 145 


0.06 


1 


Example 146 


0.03 


1 


Example 147 


0.1 


1 


Example 148 


0.001 




Example 151 


0.5 




Example 152 


0.1 


1 


Example 154 


0.15 




Example 156 


0.5 




Example 157 


0.045 




Example 160 


0.002 


1 


Example 1(61 


0.00035 




Example 164 


0.09 


1 


Example 165 


0.0005 




Example 166 


0.02 




Example 169 


0.005 




Example 170 


0.06 




Example 171 


0.0065 




Example 172 


0.005 




Example 173 


0.03 




Example 174 


0.2 




Example 175 


0.3 




Example 184 


1.7 




Example 185 


10 




Example 186 


0.1 




Example 187 


0.0007 


2 


Example 188 


0.001 


4 


Example 189 


0.002 


2 


Example 190 


0.04 


1 


Example 191 


0.006 


1 


Example 192 


0.0006 


1 
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TABLE 2 (cont'd.) 
Inhibition of Epidennal Growth Factor Receptee- Kinase 



romnound 

Exaniplc 193 
Example 194 
Example 197 
Example 198 
Example 199 
Example 200 
Example 203 
Example 204 
Example 205 
Example 208 
Exanq)le209 
Example 216 
Example 217 
Example 218 
Example 224 
Example 227 
Example 255 
Example 256 
Example 262 
Example 264 
Example 270 
Example 311 
Example 62 
Example 63 
Example 64 
Example 312 
Example 318 
Example 313 
Example 326 
Example 327 
Exanq)le 328 
Example 329 
Example 330 
Example 331 
Example 332 
Example 347 
Example 358 
Example 363 
Example 360 
Example 347 
Example 383 
Example 380 
Example 395 



ICso 


Number 




Tests 


0.0019 


2 


0.0017 


3 


0.002 


1 


0.000008 


2 


0.0005 


2 


0.02 


1 


0.0007 


2 


0.01 


1 


0.1 


1 


0.0015 


2 


0.005 


3 


0.0006 


2 


0.002 


2 


0.017 


2 


1. 


1 


0.01 


1 


0.1 


1 


0.1 


1 


0.05 


1 


0.5 


1 


0.01 


1 


0.5 


2 


0.4 


1 


10 


1 


10 


1 


0.05 


1 


0.08 


1 


0.4 


1 


0.00005 


1 


0.01 


1 


0.0045 


2 


0.00045 


2 


0.00028 


3 


0.1 


1 


0.0009 


1 


0.04 


2 


0.1 


1 


0.1 


1 


0.5 


1 


0.04 


2 


0.007 


1 


0.007 


1 


0.5 


1 
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Inhibition of Cancer CcU Growth as Measmed bv the IncoTDorarion of f^Hl-Thymidinc 

Representative compounds of this invention were evaluated for their alnlity to 
5 inhiint the growth of the cell lines described below in vitro. The inhibition is 
quantitated by measuring the decrease in the incorpcnradon of radio-labeled thymidine 
when the cells are grown in the presoice of the inhibitor. A431 and SKBR3 cell lines 
arc obtained from American Type Culture Collection, Rockville, MD. Neu-3T3 cells 
are obtained by transfecting NIH 3T3 mouse fibroblasts with an activated rat Neu 
10 oncogene. NHEK cells are obtained from Clonetics (San Diego, CA). Cells were 
routinely grown in a humidified incubator in 5% C02 in ain These ceD lines are 
dependent on growth factors which are ligands to the receptor tyrosine kinases that arc 
the targets of the compounds of this invention, and have the following characteristics: 

1 5 A431 : human epidermoid carcinoma cells overexpressing EGFR 

Neu-3T3: NIH 3T3 cells transfected with activated Neu oncogene 

NHEK: EOF dependent normal human epidermal keratinocytes 

SKBR3: Human breast cancer cells overexpressing ErbB2 gene 

20 The cell lines were grown in appropriate media as described below: 

A43 1 : Dulbecco's Modified Eagles Media, high glucose, BRL/Gibco 

(10% Fetal Bovine Serum (FBS), Glutamine, Penicillin-Streptomycin) 
Dulbecco, R., Freeman, G. Virology 8, 396 (1959). 
Neu-3T3: Dulbeccos Modified Eagles Media, high glucose 
25 (10% Fetal Bovine Seram, Glutamine, Penicillin-Streptomycin) 

SKBR3: Roswell Park Memorial Institute 1640 W/GLU (10% FBS. GLU, PS) 
Moore, G. E., Gemer, R. E. and Frankhn, R A. AMA.^ 
199, 516 (1967). 
NHEK: Keratinocyte Growth Media, Clonetics 
30 Boyce, ST. and Ham, R. G. In Vitro 17, 239 (Abstract No. 

159) (1981) 



Cells were seeded at 10,(XX) cells/well in 96 well plates in complete media and 
allowed to grow to log phase. At this stage the complete media was rq)laced with 
35 media containing 0.5% FBS (for cells growing in 10% FBS) or media lacking 
epidermal growth factor (EGF) (for cells growing in serum free media). After 
overnight incubation in low serum (or EGF lacking) media, the compounds to be 
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evaluated were added and cells remained in the presence of compounds for 48 to 72 
hours. Media with test compound was then removed and complete media was added 
back. The cells were allowed to grow for 18 hours. This is followed by incubadon in 
[^HJthymidine (ImCi/ml in serunVEGF media) for 4 hours. Cells were lysed in 0.5 M 
5 NaOH for at least 30 min at 37X and radioactivity analyzed 

The cell growth inhibition data is provided below in TABLE 3. The ICso is the 
concentration of test compound needed to reduce the amount of [3H]thymidine 
incorporation by 50%. The % inhibition of the compound evaluated was determined 
10 for at least three different concentrations and the IC50 value evaluated from the dose 

response curve. The % inhibition is evaluated with the following fOTmula: 
% inhibition = 100 - [CPM(drug)/CPM(control)l x 100 

15 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of [^Hlthymidine inccHporated into the DNA when cells are grown in the 
presence of test compound as measured by liquid scintillation counting. CPM(cphtroI) 
is in units of counts per minute and is a number expressing the amount of 
[3H]thymidine incorporated onto the DNA when cells are grown in the absence of test 

20 compound as measured by liquid scintillation counting. 
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TABLES 

Inhibition of Cell Growth as Measured by the Incorporation of [^Hj-Thynridine (IC50) 

A431 NEU-3T3 NHEK SKBR3 
romnound fuM) lUMl UlM) UlMJ 

Example 31 0.2 0.003 25 



Example 15 35 4.0 

Example 41 1 .5 

Example 42 7 0.01 

Example 43 10 4.0 

Example 44 15 1.5 

Example 33 18 

Example 45 0.15 

Example 46 1.0 

Example 47 L5 0.03 

Example 20 35 0.65 

Examples >50 0.35 

Example 7 >50 4.5 

Examples 40 0.2 

Example 13 50 

Example 14 0.1 

Example 23 0.1 

Example 16 1.8 0.06 

Example 17 25 9.0 

Example 19 . 15 2.0 

Example 18 0.00001 O.O07 

Example 26 0.1 >50 0.4 >50 

Example 22 0.15 >50 0.035 >50 

Example 38 35 

Example 48 10 



5 As illustrated by the data presented in TABLE 3, the compounds of this 

invention are effective inhibitors of cancer cell growth and are therefore useful as 
antineoplastic agoits. 

Inhibition of Cancer Cell Growth as Measured bv Cell Number 

10 Human tumor cdl lines were plated in 96-well plates (250 mlAvell, 1-6 x 10* 

cells/ml) in RPMI 1640 medium, containing 5% FBS (Fetal Bovine Serum). Twenty 
four hours after plating, test compounds were added at five log concentrations (0.0 1 - 
100 mg/ml) or at lower concentrations for the more potent compounds. After 48 hours 
exposure to test compounds, cells were fixed with trichloroacetic acid, and stained with 

15 Sulforhodamine B according to the methods of Skehan et al {JJ^atl. Cane, InsU990, , 
SL 1 107-1 1 12. After washing with trichloroacetic acid, bound dye was solubilized in 
10 mM Tris base and optical density was determined using plate reader. Under 
conditions of the assay the optical density is proportional to the number of cells in the 
well. IC50S (concentrations causing 50% inhibition of cell growth) were detenmined 
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31 



10 



frcMTi the growth inhibition plots. These data arc shown below in Tables 4-8 . The cell 
lines were chosen since they overexpressed epidenml growth factor receptor (EGFR) 
(i.e. A431) or HER2/neu (SKBR3), or had littie to no expression of the these recept<M^ 
(SW620, LOX, MCF7). Expression levels of these receptors were determined by 
antibody staining methods using EGFR or HER/neu directed antibodies and was 
similar to previously published data (Lewis et al.. Cancer Immunol. Immunother., 
1993, 37: 255-262). Other information about some of the cell lines used in these lest 
procedures is available from the Ammcan Type Tissue (joUection: Cell Lines and 
Hybridomas, 1994 Reference Guide, 8th Edition. In the Tables below, there may be 
separate entries for the same compound; this is an indication that the compound was 
tested more than one time. In the tables below, if a compound is missing a data value 
for a particular cell line, this is an indication that that compound was not tested against 
that cell line. 



15 TABLE 4 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 Jig/ml) 



Example 
No. 


HTB161 


A27805 


A27800DP 


MIP 


SW620 


COLO205 


0X1 


31 


0.7933 


2.03 


1.165 


0.7475 


4.54 


3.095 


0.9695 


15 


33 


33 


33 


33 


33 


33 


33 


41 


7.87 


7.726 


6.255 


4.089 


14.65 


6.133 


7.252 


42 


5.18 


6.434 


8.223 


1 1 


31.18 


5.966 


9.131 


43 


0.5337 


3.424 


4.445 


3.296 


4.325 


4.179 


3.427 


44 


5.2 


5.888 


9.276 


11.13 


7.462 


7.792 


6.336 


35 


2.976 


2.953 


0.8381 


0.6496 


9.572 




3.128 


45 


4.212 


8.664 


39.26 


>100 


>100 


>100 


89.66 


46 


9.586 


7.406 


5.856 


5.597 


>100 




9.7 


47 


0.003947 


0.05304 


0.06454 


0.06935 


0.06723 


0.07567 


0.06179 


3 


3.645 


4.065 


5.1 


1.214 


9.554 


8.934 


4.342 


7 


2.123 


4.656 


4.905 


2.392 


5.837 


4.83 


4.878 


8 


98.81 


0.9119 


6.79 


0.3541 


2.503 


2.489 


7.549 


13 


97.14 


9.937 


56.95 


7.803 


100 


45.84 


>100 


14 


1.793 


3.594 


5.924 


6.19 


88.77 


>100 


8.899 


23 


5.039 


1.548 


7.544 


33.89 


>100 


>100 


4.859 


16 


0.6672 


0.6018 


0.5958 


0.5336 


>100 




0.9775 


17 


7.887 


9.799 


60.35 


100 


>100 


>100 


81.9 


38 


3.195 


4.578 


6.56 


7.754 


31.72 


6.429 


5.622 


3d 


0.5963 


1.574 


0.4968 


6.104 


4.429 


1.996 


5.407 


40 


0.6626 


0.8827 


2.497 


0.7401 


2.263 


1.483 


2.568 


19 


0.08544 


0.001 


0.001 


0.001 


0.006484 


0.001 


0.02891 


18 


0.4146 


0.6284 


0.8843 


1.472 


1.395 


1.902 


1.56 


22 


0.2478 


0.0567 


0.2112 


0.3784 


0.5262 


4.302 


0.775 


48 


70.9 


40.18 


58.88 


63.34 


>100 


50.4 


59.24 


49 


70.63 


34.76 


51.84 


>100 


>100 


88.01 


98.43 


50 


4.46 


4.677 


6.424 


7.349 


32.85 


28.46 


8.724 


6 


1.657 


2.487 


3.217 


0.9502 


4.713 


5.513 


3.024 


9 


0.3412 


0.5424 


0.5134 


0.7313 


1.937 


2.565 


0.9102 



20 



25 



30 



35 



40 



45 
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TABLE5 

Inhibition of Cancer Cell Growth as Measured by Cdl Number QCso ^ig/nd) 



5 


Examole 


CAC02 


.ilCT15 


LS17.4J . 


C* W Aji O 

SW948 


CCL22ff 


WICF7 




31 


0.9255 


0.7269 


0.8852 


5.477 


4.909 


5.656 




15 


2.409 


>33 


>33 


>33 


>33 


>33 




41 


2.111 


4.213 


2.924 


14.12 


18.48 


24.84 


10 


42 


3.84 


6.714 


5.971 


17.17 


8.934 


6.142 




43 


2.58 


0.8229 


4.225 


4.756 


2.557 


5.829 




44 


5.681 


5.098 


6.79 


6.756 


7.446 


9.411 




35 


1.933 


0.8809 


0.8185 


7.827 


12.09 






45 


0.9109 


79.71 


87.1 


>100 


>100 


57.84 


15 


46 
47 


6.03 
0.07006 


5.597 
0.03952 


7.129 
0.04683 


>100 
0.06835 


54.01 
0.07154 


0.07198 




3 


2.739 


5.885 


0.9281 


0.8765 


7.033 


6.174 




7 


2.297 


3.975 


3.232 


5.854 


6.246 


5.675 


20 


8 


2.328 


10.92 


2.027 


86.86 


8.666 


53.17 




13 


31.53 


100 


94.03 


MOO 


>100 


65 




14 


0.9885 


6.628 


39.29 


>100 


39.36 


80.7 




23 


6.19 


9.321 


98.16 


>100 


95.33 


47.91 




16 


0.7099 


0.6409 


0.4344 


0.9284 


4.383 






17 






87 03 


>ino 


>too 


68 19 




38 


5.615 


5.161 


5.367 


10.42 


8.49 


6 




39 


4.331 


3.344 


4.297 


5.935 


0.7774 


6.642 


30 


40 
19 


0.7859 
0.3773 


0.7268 
0.002159 


1.346 
0.03099 


4.467 
0.09688 


0.9178 
0.05037 


3.766 
0.05528 




18 


0.5761 


1.672 


1.593 


1.937 


1.171 


2.169 




22 


0.4755 


0.3723 


0.8466 


0.5934 


0.2552 






48 


30.1 


83.6 


48.48 


>100 


>100 


79.3 




49 


42.15 


97.36 


>100 


>100 


99.04 


57.45 


35 


50 


4.886 


8.535 


7.684 


17.9 


6.787 


7.138 




6 
9 


0.8083 
0.3407 


1.747 
0.9843 


2.675 
0.7118 


5.199 
3.3 


2.347 
0.7065 


4.267 
3.255 
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TABLE 6 

Inhibidon of Cancer Cell Growth as Measured by Cell Number (IC50 ^ig/ml) 
5 Example 





No. 


B7474 


T47D 


LX1 


A549 


LOX 


A431 


NEC 




31 


1.577 


3.331 


6.88 


2.269 


0.8708 


0.4339 


2.231 




15 


>33 


>33 


>33 


>33 


>33 


22.01 


>33 


10 


41 


6.261 


8.503 


48.74 


24.96 


0.961 


0.8126 


8.465 




42 


6.78 


6.78 


18.37 


7.57 


5.147 


3.28 


6.473 




43 


8.178 


4.498 


6.123 


5.725 


2.861 


1.211 


4.554 




44 


18.48 


9.025 


7.622 


8.723 


5.411 


6.792 


23.14 




35 


3.048 


100 


5.207 


0.8654 


0.6487 


3.793 




15 


45 


86.76 


30.04 


100 


100 


9.06 


2.609 


72.08 




46 


32.91 


>100 


34.02 


4.853 


5.351 


8.013 






47 


0.2332 


0.04675 


0.07596 


0.06786 


0.06053 


0.04457 


0.06708 




3 


4.265 


4.321 


6.739 


5.679 


1.417 


2.479 


5.013 




7 


3.885 


5.172 


6.296 


5.93 


1.448 


1.056 


5.179 


20 


8 


55.45 


39.47 


0.932 


7.278 


0.6472 


9.585 


9.299 




13 


98.79 


47.74 


>100 


>100 


>100 


90.99 


>100 




14 


20.55 


7.388 


69.61 


7.685 


2.812 


1.499 


8.278 




23 


61.44 


7.85 


100 


9.99 


7.918 


8.98 


37.94 




16 


0.8995 


6.555 


0.644 


0.2136 


0.3157 


0.7664 




25 


17 


95.68 


>100 


>100 


>100 


74.16 


38.06 


>100 




38 


16.97 


5.977 


7.522 


7.327 


8.115 


4.728 


6.531 




39 


6.649 


0.5526 


1.257 


4.164 


0.278 


3.709 


0.534 




40 


5.784 


3.304 


2.709 


3.488 


1.154 


0.6946 


3.415 




19 


0.3246 


0.007921 


0.001275 


0.05804 


0.001 


0.03393 


0.005082 


30 


18 


0.1522 


1.315 


1.117 


1.611 


0.08508 


0.249 


1.414 




22 


0.3138 


0.7042 


0.8101 


0.3754 


0.02253 


0.04428 


0.4923 




48 


99.89 


>100 


>100 


>100 


46.96 


39.2 


>100 




49 


87.09 


71.23 


>100 


>100 


55.1 


100 


85.32 




50 


7.166 


5.418 


7.205 


6.816 


4.696 


7.346 


6.887 


35 


6 


3.756 


3.264 


5.55 


4.445 


0.8133 


0.8448 


4.171 




9 


0.4432 


0.8375 


0.06716 


2.915 


0.4382 


0.4334 


0.9521 
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TABLB7 

Inhilnticm of Cancer Cell Growth as Measured by Cell Numbor (ICso ^gAnl) 

5 





Example 
No- 


niii45 


PC3 


LNCAP 


HL60 


rcRF-rEM 


SKBR3 




31 


0.5852 


5.159 


0.7721 


0.8939 


3.19 




10 


15 


18.01 


>33 


>33 


>33 


>33 


>33 




41 


0.913 


17.5 


3.534 


3.234 


8.293 


20.65 




42 


5.56 


29.09 


2.392 


5.431 


5.23 


12.53 




43 


3.13 


7.024 


4.53 


1.655 


3.59 


5.188 




44 


7.92 


7.652 


5.157 


3.792 


4.673 


14.37 


15 


35 


0.537 


7.843 




1.978 


3.862 






45 


8.939 


88.92 


57.79 


>100 


>100 


60.53 




46 


3.635 


>100 




6.023 


61.73 






47 


0.06799 


0.11 


0.03366 


0.06254 


0.06796 


0.04668 




3 


4.448 


5.689 


6.659 


3.672 


3.687 


6.897 


20 


7 


1.09 


7.219 


2.187 


2.633 


3.435 


5.598 




8 


6.474 


53.35 


59.44 


18.95 


0.8227 


38.26 




13 


65.79 


>100 


>100 


70.25 


>100 


100 




14 


0.9097 


41.24 


8.979 


4.044 


7.603 


43.61 




23 


41.89 


100 


6.633 


6.388 


6.797 


48.01 


25 


16 


0.1134 


3.038 




0.6964 


0.7286 






17 


7.806 


>100 


90.03 


>100 


>100 


79.73 




38 


5.153 


9.333 


4.577 


4.274 


4.393 


7.145 




39 


0.6365 


5.697 


3.479 


2.97 


0.8566 


3.647 




40 


0.8375 


5.645 


2.692 


0.7764 


3.134 


3.596 


30 


19 


0.07054 


0.05741 


0.06975 


0.07788 


0.001 


0.02646 




18 


0.3215 


2.346 


0.1462 


1.427 


1.038 


1.852 




22 


0.2651 


0.6952 


0.7217 


0.6077 


0.4031 






48 


20.81 


>100 


40.65 


44.65 


>100 


64.5 




49 


79.79 


>100 


52.39 


48.39 


>100 


74.57 


35 


50 


5.601 


8.527 


5.336 


4.721 


4.603 


6.831 




6 


1.034 


4.689 


4.186 


0.9471 


2.572 


4.204 




9 


0.3877 


1.658 


0.6608 


0.7581 


0.5509 


0.8621 
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TABLE8 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 ^ig/ml) 



5 




A43I 




sw«o 


LOX 






156 


3.77 


7.43 


7.91 


67 


7.57 




158 


2.97 


0.80 


4.08 


2.44 


5.44 




155 


4.30 


3.28 


7.55 


6.08 


7.49 




258 


5.42 


50.45 


36.21 


10.72 


9.69 


10 


261 


0.61 


0.80 


2.92 


1.32 


7.50 




260 


0.06 


0.08 


0.32 


0.26 


9.98 




154 


0.07 


0.05 


0.55 


0.44 


2.57 




262 


0.04 


0.06 


0.56 


0.07 


0.09 




151 


0.09 


0.07 


<0.01 


0.08 


0.61 


15 


263 


6.90 


7.50 


5.79 


5.66 


8.44 




105 


0.13 


1.84 


0.06 


0.72 


2.09 




138 


0.44 


<0.01 


3.52 


1.12 


3.51 




186 


37.61 


21.48 


62.56 


46.36 


42.49 




163 


7.02 


7.28 


47.28 


64.22 


17.45 


20 


162 


6.87 


7.15 


33.54 


8.13 


16.35 




187 


0.06 


0.06 


0.05 


0.07 


0.42 




108 


6.6 


6.34 


14.55 


6.85 


7.97 




168 


1.57 


1.38 


9.10 


1.76 


5.94 




109 


38.85 


30.67 


40.8 


35.09 


37.91 


25 


270 


14.34 


46.12 


47.99 


0.06 


27.06 




270 


6.95 


>10 


>10 


>10 


>10 




41 


0.24 


0.48 


2.23 


1.33 


6.86 




44 


6.29 


7.46 


6.61 


6.58 


17.96 




35 


0.51 


0.93 


6.40 


4.10 


40.86 


30 


47 


<0.01 


<0.01 


<0.01 


0.03 


0.02 




255 


0.59 


0.35 


0.58 


0.69 


2.85 




254 


0.07 


0.01 


0.03 


0.07 


0.07 




258 


4.67 


3.70 


5.76 


6.12 


7.87 




262 


0.02 


<0.01 


N.A. 


0.03 


0.07 


35 


31 


0.1 


0.48 


0.82 


1.65 


6.04 




188 


0.54 


0.16 


8.77 


0.62 


1.43 




110 


0.9 


1.3 


0.7 


0.8 


N.A. 




311 


0.8 


0.7 


1.0 


2.8 


N.A. 




167 


2.6 


3.7 


8.1 


5.3 


8.5 


40 


165 


0.2 


0.1 


3.0 


0.8 


5.8 




65 


48 


60 


>100 


84 


84 




188 


0.4 


0.5 


0.7 


0.3 


0.8 




164 


0.6 


0.7 


>100 


0.9 


57 




192 


0.05 


0.03 


0.1 






45 


169 


0.01 


0.02 


0.1 








189 


0.04 


0.03 


0.1 








62 


0.01 


0.3 


0.3 








194 


0.1 


0.2 


0.2 








193 


0.01 


0.003 


0.1 






50 


99 


0.3 


0.1 


4.4 








101 


>10 


>10 


>10 








100 


0.1 


0.1 


0.8 








161 


0.1 


0.04 


0.2 
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TABLE 8 (cont'd.) 

Inhibition of Cancer Cell Growth as Measured by Cell Number (ICso ^g/ml) 

IPX MCF7 



5 


ExamDle 


A431 




■ SyyOZv 




227 


0*02 


0.2 


0.1 




166 


0.02 


0.02 


0.04 




145 


0^03 


0.03 


0.4 




140 


0.02 


0.02 


0.1 


10 


170 


0.03 


0.03 


0.1 




160 


0.2 


0.5 


2.3 




190 


1.6 


2.7 


>5 




146 


0.03 


0.03 


0.6 




198 


0.002 


0.03 


0.4 


15 


188 


0.579 


0.479 


2.177 




99 


0.159 


0.078 


1.153 




191 


0.048 


0.060 


0.084 




190 


1.733 


0.494 


4.882 




164 


0.322 


0.684 


>5 


20 


200 


0.128 


0.247 


>5 




203 


0.048 


0.1 


1.733 




204 


0.032 


0.026 


0.340 




63 


0.095 


0.144 


0.208 




64 


0.806 


1.965 


1.603 


25 


199 


0.048 


0.076 


0.433 




61 


0.341 


1.094 


1.066 




312 


0.491 


2.255 


3.534 




184 


0.158 


0.300 


0.463 




185 


0.340 


1.108 


2.182 


30 


112 


>5 


>5 


>5 




111 


3.046 


3.324 


2.019 




197 


0.121 


0.197 


0.266 




205 


0.049 


0.243 


>5 




204 


0.038 


0.029 


0.347 


35 


157 


3.26 


2.601 


4.17 




229 


0.469 


>5 


>5 




174 


0.345 


0.298 


>5 




172 


0.255 


0.067 


1.591 




209 


0.113 


0.048 


0.380 


40 


208 


0.067 


0.038 


0.453 




148 


0.195 


0.043 


0.260 




175 


0.144 


0.180 


4.948 




218 


0.102 


0.029 


1.855 




217 


0.050 


0.019 


1.387 


45 


216 


0.032 


0.012 


0.730 




76 


2.206 


1.886 


2.310 




81 


1.402 


1.441 


2.084 




216 


0.024 


0.015 


0.240 




217 


0.046 


0.033 


0.455 


50 


218 


0.044 


0.047 


1.235 




318 


0.8 


1.5 


>10 




328 


0.19 


0,02 


0.15 




329 


0.22 


0.21 


0.03 



0.33 0.78 
0.58 0.75 
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TABLE 8 (cont'd.) 
Inhibition of Cancer Cbll Growth as Measured by Cell Number 0C5O \ig/ni) 



5 




A431 




SW$20 




MCF7 




330 


0.05 


0.23 


0.02 


0.02 ' 


0.36 




331 


0.03 


0.16 


0.04 


0.04 


0.44 




332 


0.60 


0;08 


0.44 


0.51 


54.9 




347 


0.04 


0.2 


0.2 






10 


358 


0.5 


0.7 


4.1 


2:.5 


7.8 




363 


0.07 


0.06 


0.08 


0.08 


0.8 




391 


0.34 


0.4 


5.23 


0.10 


6.53 




392 


0.46 


2.61 


73.3 


1.99 


3.66 




393 


0.45 


0.84 


2.25 


0.85 


4.0 


15 


396 


0.3 


0.2 


2.7 







In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) 

Representative compounds of this invention (listed below) were evaluated in an 

20 in vivo standard pharmacological test piocedure which measured its ability to irihibit the 
growth of human q)idermoid tunK>rs. Human epidermoid carcinoma cells A-431 
(American Type Culture Collection, Rockville, Maryland # CRL-155) were grown in 
vitro as described above. BALB/c nu/nu female mice (Charles River, Wilmington, 
MA) were used in this in vivo standard pharmacological test procedure. A unit of 5 X 

25 106 cells were injected SC into mice. When tumors attained a mass of between 100 
and 150 mg, the mice were randomized into treatment groups (day zero). Mice were 
treated IP once a day either on days 1, 5, and 9 or on days 1 through 10 post staging 
with doses of either 80, 40 or 20 mg/kg/dose of the compound to be evaluated in 0.2% 
Klucel. Control animals received no drug. TunK>r mass was determined every 7 days 

30 [Gength X width2)/2] for 28 days post staging. Relative tumor growth (Mean tumor 
mass on days 7, 14, 21, and 28 divided by the mean tumor mass on day zero) is 
determined for each treatment group. 

When evaluated in this test procedure, the compound of Example 18 (80 mg/kg 
administered on days 1, 5, and 9) reduced tumor size by 29% on day 7 and by 45% 

35 (p <0.01) on day 14. Tumor growth was not reduced versus control when mice 
treated with the compound of Example 18 were evaluated on days 21 and 28. 

The compound of Example 47 was similarly evaluated for its ability to inhibit 
the growth of human epidermoid tumors in vivo using the standard pharmacological 
test procedure described above. The resuhs obtained are shown in Table 9. 
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TABLE 9 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) in Mice 
by the Compound of Example 47 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Dnig Treatment 


Day7 


%T/C 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


S/T 


Placdx) OCIuccI) 


4.68 




9.09 




11.51 




13.67 




10/10 


Example 47 (100) 


1.57 


34(d) 


3.36 


37(d) 


5.90 


51 


5.85 


43 


5/5 


Example 47 (50) 


2.05 


44(d) 


5.04 


55(d) 


10.02 


87 


14.01 


102 


5/5 


Example 47 (10) 


3.22 


69 


6.75 


74 


13.38 


116 


18.59 


136 


5/5 



a) Drugs administoed IP on d^s 1 through 10 IP with excq>tion of the placebo control which was 
. administeied on days 1 through 10 PO. 

10 b) Relative Tumor Growth = Mean Tumo r Mass on Dav 7. 14. 21.28 

Mean Tumor Mass on Day 0 

c) %T/C =: Relative Tumor Growth of Treated Group x 100 

Relative Tumor Growth of Placebo Group 

15 

d) Suilistically (p < 0.05) significant; Student-t-test. 

significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo Control. 

e) S/T = No. Survivors/No. Treated on Day +28 post tumor staging. 

20 

As shown in Table 9, the compound of Example 47 inhibited tumor growth; for 
example at 100 mg/kg (administered i.p. during days 1-10), tumor growth was 
inhibited by 66% at day 7, 63% at day 14. 49% at day 21, and 57% at day 28. Tumor 
growth inhibition also appeared to be dose dependent. 

25 

The compound of Examples 203, 204, and 205 were similarly evaluated for 
their ability to inhibit the growth of human epidennoid tumors in vivo using the 
standard pharmacological test procedure described above. The results obtained are 
30 shown in Table 10. 
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TABLE 10 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) in Mice 
by the Compounds of Examples 203» 204, and 205 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Drug Treannent 

mg/kg/dose 


Day? 


%T/C 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


S/T 


Klucel (Placebo Control) 


4.71 




9.01 




13.42 




18.65 




10/10 


Example 203 (80 PO) 


0.71 


15 


0.76 


8 


1.65 


12 


3.09 


17 


4/5 


Example 203 (80 IP) 


0.94 


20 


1.13 


12 


1.86 


14 


3.07 


16 


5/5 


Example 204 (80 PO) 


1.16 


25 


1.69 


18 


5.83 


43 


9.45 


51 


4/5 


Example 204 (80 IP) 


2.11 


45 


3.84 


42 


7.44 


55 


9.08 


49 


5/5 


Example 205 (80 PO) 


1.09 


23 


1.72 


19 


3.07 


23 


5.51 


29 


5/5 


Example 205 (80 IP) 


1.43 


30 


2.27 


25 


5.06 


38 


11.38 


61 


5/5 



a) AH 80 PO doses administered on days 1 through 10. All 80 IP doses administered on days 1,5,9. 

b) Relative Tumor Growth = Mgpn T^mpr Mm 00 PflY 7. H, 21.28 
10 Mean Tumor Mass on Day 0 

c) %T/C = Relative Tumor Growth of Treated Group 

Relative Tumor Growth of Placebo Group ^ 

15 d) Statistical analysis (Student-t-test) of Log Relative Tumor Growth. All data had p <0.05 indicating 
statistically significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo 
Control. 

e) S/T = No, Survivors/No. Treated on Day +28 post tumor staging. 

20 

As shown in Table 10, the compounds of Examples 203, 204, and 205 significantly 
inhibited tumor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

25 

The cc»npound of Examples 208, 216, and 217 were similarly evaluated for 
their ability to inhibit the growth of human epidermoid tumors in vivo using die 
standard pharmacological test procedure described above. The results obtained are 
shown in Table 11. 
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TABLE 11 

In Vivo Inhibition of the Growth of Hunian Epidermoid Tumors (A431) in Mice 
by the Compounds of Examples 208, 216, and 217 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


DnigTieatment 


Day7 


%T/C 


Day 14 


%T/C 


Day 21 


%TfC 


Day 28 




SfT 


Klacel 


5.74 




14.99 




17.90 




24.85 




8/10 


Example 208 (80 PO) 


0.40 


6 


0.99 


6 


1.46 


8 


2.63 


10 


5/5 


Example 208 (80 IP) 


0.82 


14 


2.29 


15 


4.80 


26 


8.09 


32 


5/5 


Example 216 (80 PO) 


0.40 


6 


1.02 


6 


2.20 


12 


5.28 


21 


5/5 


Example 216 (80 IP) 


0.84 


14 


1.81 


12 


3.06 


17 


4.92 


19 


5/5 


Example 217 (80 PO) 


1.73 


30 


5.01 


33 


7.84 


43 


10.54 


42 


5/5 


Example 217 (80 IP) 


1.47 


25 


5.50 


36 


9.20 


51 


14.04 


56 


5/5 



a) All compounds administered IP received drag on days 1 ,5 and 9. All compounds administefed PO 
were received on days 1 through 10. 

b) Relative Tumor Growth = Mean Tumor Mass on Dav 7. 14. 21.28 

Mean Tumor Mass on Day 0 
10 c) %T/C r= Relative Tumor Growlh of Treated Group 

Relative Tumor Growth of Placebo Group ^ 
^ Statistical analysis (Studeni-t-test) of Log Relative Tumor Growth. AH data had p < 0.05 
indicating a statistically significant reduction in Relative Tumor Growlh of Treated Group, 
compared to Placebo Conax>l. 
15 e) S/T = No. Survivor3/No. Treated on Day +28 post tumor staging. 

As shown in Table 11, the compounds of Examples 208, 216, and 217 significantly 
inhibited nimor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

20 

Inhibition of Epithelial Cell Kinase fECK) 

In this standard pharmacological test procedure, a tnotinylated peptide substrate 
is first immobilized on neutravidin-coated microliter plates. The test drug, the Epithelial 
Cfcll Kinase (ECK), Mg*'', sodium vanadate (a protein tyrosine phosphatase inhibitor), 

25 and an appropriate buffer to maintain pH (7.2) are then added to the immobilized 
substrate-containing microdter wells. ATP is then added to initiate phosphorylation. 
After incubation, the assay plates are washed with a suitable buffer leaving behind 
phosphorylated peptide which is exposed to horse radish peroxidase (HRP)-conjugated 
and-phosphotyrosine monoclonal antibody. The antibody-treated plates are washed 

30 again and the HRP activity in individual wells is quantified as a reflection of degree of 
substrate phosphorylation. This nonradioactive format was used to identify inhibitors 
of ECK tyrosine kinase activity where the ICsois the concentration of drug that inhibits 
substrate phosphorylation by 50%. 



wo 98/43960 



PCXAJ$9a/06480 



-41- 



Table 12. Inhibition of Epithelial CeU Kinase (ECK) 



Example 
No. 




Eck ICso 


Example 
No. 




Eck ICso 
(HM) 


Example 
No. 




Eck ICso 
(HM) 


3 




28.2318 


139 


> 


56.1167 


218 


> 


37.2833 


6 


> 


25.0495 


140 


> 


45.5063 


227 


> 


41.8102 


7 


> 


27.0834 


141 


> 


68.8942 


228 


> 


55.9011 


S 


< 


0.0459 


143 


> 


52.7983 


232 


> 


52.8499 


9 


> 


47.2500 


144 


> 


54.5256 


238 


> 


30.3251 


13 


> 


27.0871 


145 


> 


47.1809 


239 


> 


29.8187 


14 


> 


29.4814 


147 




43.1 127 


240 


> 


26.0261 


15 


< 


0.0494 


148 


> 


42.9277 


241 




7.2418 


18 


> 


50.8587 


149 


> 


63.9591 


242 


> 


28.7018 


19 




24.0570 


150 


> 


29.1800 


243 


> 


26.7544 


23 




27.9110 


151 


> 


50.8647 


244 




24.7647 


35 


> 


61.8563 


152 


> 


29.4811 


246 




0.0060 


39 




28.0756 


153 


> 


27.0856 


248 




25.1091 


40 




27.1597 


154 


< 


0.0571 


249 


> 


28.1069 


41 


> 


58.8616 


155 


> 


67.4992 


254 


> 


21.0084 


42 


> 


53.5719 


156 


> 


30.6466 


255 


> 


44.6478 


43 


> 


54.7360 


157 


> 


42.6439 


256 


> 


51.8403 


44 


> 


62.6253 


158 


> 


49.6401 


257 


> 


53.2765 


45 


> 


60.5418 


159 


> 


23.1000 


258 


> 


28.7853 


46 


> 


61.8563 


160 


< 


0.0589 


259 


> 


29.9940 


47 


> 


24.2548 


161 


> 


46.0299 


260 


> 


28.4576 


48 


> 


59.6363 


162 


> 


35.0508 


261 


> 


152.9052 


49 


> 


51.9184 


163 


> 


31.7158 


262 


> 


27.1887 


65 


> 


22.8676 


164 


> 


57.0776 


264 


> 


62.4317 


76 




0.4663 


165 


> 


59.1017 


265 


> 


55.1861 


81 




0.4247 


166 


> 


46.1361 


266 




51.7585 


82 




50.9606 


167 


> 


70.3482 


267 


> 


59.6363 


83 


> 


46.0299 


168 


> 


31.8167 


268 


> 


56.5274 


84 




0.4495 


169 




40.9500 


269 


> 


50.8298 


85 




0.041 1 


170 




11.8953 


270 


< 


0.0569 


86 


> 


46.4177 


171 


> 


40.6174 


275 


> 


61.0225 


87 


> 


42.2913 


174 




39.1850 


276 


> 


65.5010 


88 


> 


60.1793 


175 


> 


37.0096 


277 


> 


62.8176 


89 


> 


28.5714 


176 




0.0100 


278 


> 


54.0237 


97 


> 


28.6533 


177 




0.0057 


279 


> 


62.2396 


100 




41.8064 


186 


> 


22.1590 


280 


> 


30.3689 


105 


> 


26.0960 


187 


> 


41.9842 


281 




0.0033 


108 


> 


23.4577 


188 


> 


38.6548 


282 




0.0029 


109 


> 


25.2334 


189 


> 


44.4543 


283 




9.1534 


110 


> 


43.2526 


190 




39.7298 


284 




32.7505 


112 


> 


22.8154 


191 




41.9842 


288 




0.0014 


125 




42.4719 


192 




39.6495 


290 


> 


28.1069 


126 


< 


0.0402 


193 




47.4091 


291 


> 


20.8711 


127 


> 


42.4719 


194 


> 


48.9213 


292 




0.0018 


128 


> 


44.5931 


197 




42.8894 


293 




32.6449 


129 




22.7169 


200 




38.2844 


294 




0.0020 


130 


> 


25.8933 


202 


> 


58.3494 


295 


> 


29.8182 


131 


> 


24.0269 


203 




2.2031 


302 




28.0756 




> 


58.7544 


204 




20.7485 


303 


> 


22.7118 


133 


> 


72.9129 


205 




40.3963 


305 


> 


42.8266 


134 


> 


32.8623 


208 


> 


40.1317 


307 


> 


61.0128 


135 


> 


57.3394 


209 


> 


37.9930 


308 


> 


63.7552 


136 


> 


67.8656 


216 


> 


40.4535 


311 


> 


21.1730 


138 


> 


58.0720 


217 




0.1148 


319 




0.001 
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InhibitiCTi of Kinase insert Domain containing Receptor 
fKDR: the cata lytic domain of the VEGF receptor) 

5 In this standard pharmacdogical test procedure, KDR protein is mixed, in the 

presence or absence of a inhiUttH* compound, with a substrate pq>tide to be 
pho^horylated (a cq)olymer of glutamic acid and tyrosine, E:Y :: 4:1) and other 
cofactors such as Mg** and sodium vanadate (a protein tyrosine phosphatase inhibitor) 
in an appropriate buffer to maintain pH (7.2). ATP and a radioactive tracer (either P^^- 

10 or P^^- labeled ATP) is then add to initiate phosphorylation. After incubation, the 
radioactive phosphate associated with the acid-insoluble fraction of the assay mixture is 
then quantified as reflection of substrate phosphorylation. This radioactive format was 
used to identify inhibitors of KDR tyrosine kinase activity where the IC50 is the 
concentration of drug that inhibits substrate phosphorylation by 50%. 

15 

Table 13: Inhibition of Kinase insert Domain containing Receptor (KDR) 



Example 
No. 


KDR IC50 

us/mL 


Example 
No. 


KDR IC5 

ug/mL 


9 


>30 


241 


>30 


18 


>30 


242 


>30 


49 


>30 


243 


>30 


76 


0.7 


244 


>30 


82 


3 


246 


>10 


84 


0.3 


248 


10 


85 


0.3 


249 


>10 


86 


3 


250 


>10 


87 


3 


275 


>30 


97 


0.1 


276 


>30 


127 


10 


277 


>30 


128 


8 


278 


>30 


145 


>30 


279 


>30 


154 


>30 


280 


>30 


160 


30 


281 


3 


176 


3 


282 


2 


177 


0.05 


283 


30 


208 


10 


284 


30 


209 


30 


288 


10 


216 


30 


290 


10 


217 


30 


291 


10 


218 


>30 


292 


10 


229 


0.2 


293 


10 


232 


>30 


294 


6 


233 


>30 


295 


10 


234 


>30 


305 


30 


238 


>30 


307 


30 


239 


>30 


308 


30 


240 


>30 


319 


0.5 
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Mitogen Activated Protein Kinase (MAPK'^ Assay 

To evaluate inhibitCHS of the MAP (mitogen activated protein) kinase a two 
compment coupled standard pharmacological test procedure, which measures 
5 phosphorylation of a serine/threonine residue in an appropriate sequence in the substrate 
in the presence and absence of a putative inhibitor, was used. Recombinant human 
MEK 1 (MAPKK) was first used to activate recombinant human ERK2 (MAPK) and the 
activated MAPK (ERK) was incubated with substrate (MBP peptide or MYC peptide) in 
the presence of ATP, Mg*^ and radiolabeled ^'P ATP. The phosphoiylated peptide was 

10 captured on a P 81 phosphocellulose filter (paper filter or embedded in miaotiter plate) 
washed and counted by sdntilladon miethods. 

The peptide substrates used in the assay are MBP, peptide substrate 
(APRTPGGRR), or synthetic Myc substrate, (KKFELLPTPPLSPSRR*5 TFA. The 
recombinant enzymes used were prepared as GST fusion proteins of human ERK 2 and 

15 human MEK 1. Inhibitor samples were prepared as lOX stocks in 10% DMSO and an 
appropriate aliquot was used to deliver either 10 ug/mJ for a single point screening dose 
or 1(X), 10» 1, and 0.1 uM final concentration for a dose response curve. Final DMSO 
concentrations were less than or equal to 1%. 

The reaction was run as follows in 50 mM Tris kinase buffer, pH 7.4 in a 

20 reacticHi volume of 50 ul. The appropriate volume of kinase buffer and inhibitor sample 
was added to the tube. Appropriate dilution of enzyme was delivered to give 2-5 ug 
recombinant MAPK (Eric ) per tube. The inhibitor was incubated with MAPK (Eric) for 
30min at 0 deg. C. Recombinant Mek (MAPKK) ( 0.5-2.5 ug) or fully activated Mek 
(0.05-0.1 units) was added to activate the Erk and incubated for 30 min at 30^ C. Then 

33 

25 substrate and gamma P ATP was were added to give a final concentration of 0.5- 1 
mM MBPP or 250-500 uM Myc; 0.2-0.5 uCi gamma P 33 ATP/njbe; 50 jiM ATP final 
concentration. Samples were incubated at 30^C for 30 minutes and the reacticm was 
stoiq>ed by adding 25 pi of ice cold 10 %TCA .After samples were chilled on ice for 30 
min, 20 ^1 of sample was transfared onto P 81 phosphocellulose filter paper or 

30 appropriate MTP with embedded P 81 filter. Filter papers or MTP were washed 2 times 
with a large volume of 1% acetic acid, then 2 times with water. The filters or MTP were 
briefly air dried before addition of scintillant and samples were counted in the 

33 

appropriate scintillation counter set up for reading P isotope. Samples included a 
positive control (activated enzyme plus subsu-ate); a no enzyme control; a no substrate 
35 control; samples with different cmcentrations of putative inhibitor, and samples with 
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referaice inhibitors (other active compounds or non-specific inhibitors such as 
staurosporine or K252 B). 

The raw data was captured as cpm. Sample replicates were averaged and 
corrected for background count. Mean cpm data was tabulated by group and % 
5 inhibition by a test compound was calculated as (conecied cpm control- corrected, cpm 
sample/control) X 100 = % inhibition. If several concentrations of inhibitor were 
tested, IC50 values (the concentration which gives 50% inhibition) were determined 
graphicaUy from the dose response curve for % inhibition or by an appropriate 
compute- program. In the Table below, there may be separate entries for the same 
10 compound; this is an indication that die compound was evaluated more than one time. 

Table 14: Mitogen Activated Protein Kinase (MAPK) Assay 



mDle 




Examole 


IC«(uM) 


Examole 




3 


>100 


47 


>100 


131 


>100 


6 


>100 


48 


10 


131 


>100 


7 


25 


49 


>100 


132 


>100 


8 


>100 


49 


>100 


133 


>100 


9 


>100 


50 


>100 


134 


>100 


13 


>100 


61 


>100 


134 


80 


14 


>100 


62 


2 


135 


10 


15 


>100 


62 


20 


135 


30. 


16 


3.3 


63 


>100 


135 


>100 


16 


34 


64 


>100 


136 


70 


17 


>100 


64 


3 


136 


>100 


18 


>100 


65 


40 


136 


>100 


19 


29 


76 


<1 


138 


2.3 


23 


>100 


81 


0.1 


138 


38 


31 


8 


82 


5.5 


139 


35 


31 


<1 


83 


1.8 


140 


>100 


31 


2 


83 


25 


141 


35 


35 


2.5 


84 


<1 


143 


40 


35 


9 


84 


<1 


144 


40 


38 


45 


85 


<1 


145 


35 


39 


40 


85 


<1 


146 


6 


40 


>100 


85 


0.2 


147 


80 


41 


1.4 


86 


1.8 


149 


2 


43 


30 


86 


2 


149 


4 


44 


18 


87 


<1 


150 


>100 


45 


>100 


87 


<1 


150 


>100 


46 


>100 


87 


2 


152 


<1 


46 


>100 


87 


30 


152 


40 


46 


>10 


88 


<10 


153 


>100 


46 


>30 


88 


>50 


154 


20 


46 


>100 


89 


2.5 


155 


3 


46 


>100 


89 


4 


155 


<1 


47 


<1 


89 


>50 


156 


>100 


47 


<1 


89 


2 


157 


90 


47 


>100 


99 


40 


158 


<1 
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Table 14 (cont'd.): Mitogen Activated Protein Kinase (MAPK) Assay 



EiuuDDk I£5o(uMl Exanmk 



4/ 




inn 


At 

47 


7 


101 


At 

47 


1.3 


1 AC 

105 


At 

47 


5 


1 AO 

108 


At 

47 


1 A 
10 


1 1 A 
110 


47 


o 

8 


111 
111 


47 


9 


112 


47 


20 


117 


47 


5 


117 


47 


<1 


125 


47 


1 


126 


47 


<1 


127 


47 


5 


129 


47 


<1 


130 


47 


2 


130 


47 


>100 


130 


172 


90 


252 


173 


8 


254 


174 


2.5 


254 


176 


>100 


254 


177 


40 


254 


186 


3 


255 


186 


7 


255 


186 


2.5 


255 


187 


>100 


255 


188 


<1 


255 


too 

188 


50 


tec 

255 


188 


30 


255 


1 on 

189 


50 


255 


190 


1 o 
12 


tC£. 

256 


191 


40 


256 


1 nt 
191 


>100 


257 


192 


>100 


23b 


192 


>100 


258 


193 


50 


258 


194 


>100 


259 


197 


35 


259 


198 


15 


259 


198 


7 


259 


200 


>100 


260 


203 


<1 


261 


203 


<1 


261 


203 


0.8 


261 


204 


35 


261 


205 


>100 


262 


208 


13 


262 


209 


9 


263 


229 


<1 


264 


229 


<1 


264 





Example 


Ic»(^M) 


20 


158 


<i 


20 


158 


<i 


>100 


158 


0.3 


>100 

^ M.\J\J 


159 


>i6o 

1 \J\J 


40 


160 


30 


100 


161 


JO 








40 




^100 
















16f% 




o 


lO/ 








Rn 






^inn 




i7n 


>*inn 




171 
1/1 


inn 


inn 


9Rn 


^inn 


^1 


9R1 


9 S 


<-1 


9R1 


9 S 


O 


9R9 






989 




v» 1 


9R'^ 

JLOJ 




V» 1 


9R4 


4 


0 9 


98R 


1f> 


10 


900 






9Q1 




2 


292 


>100 


10 

1 VF 


293 


>100 


0 2 


294 


O 




295 


50 




296 


3 5 


>100 


29R 


<i 


4 


299 


>100 


1 


300 


20 


<1 


301 


12 


3 


303 


>100 


>50 


305 


>100 


>100 


311 


2 


>100 


311 


70 


55 


311 


2.5 


<1 


312 


>100 


<1 


313 


>100 


<1 


318 


70 


5 


319 


<1 


4 


319 


<1 


1.2 


323 


15 


80 


324 


100 


3 


325 


>100 


1 


326 


35 
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Table 14 (ccmt'd .): Mitogen Activated Protein Kinase (MAPK) Assay 



Example 




Example 








232 


>lUU 


264 


3 


5ZI 


lU 


232 


A C 

45 


264 


o 

6 




5 


232 


>luO 


265 


2U 


511 


>IUU 


233 


80 


266 


>100 


328 


>100 


234 


>100 


268 


15 


329 


>100 


238 


>100 


269 


5 


330 


>100 


239 


>100 


269 


<1 


331 


>100 


240 


10 


269 


3 


332 


25 


241 


>100 


269 


8 


332 


<50 


242 


10 


270 


>100 


333 


10 


243 


>100 


270 


>100 


339 


65 


244 


>100 


275 


>100 


339 


50 


246 


35 


276 


>100 


340 


>100 


248 


8 


277 


>100 


340 


>100 


249 


15 


278 


>100 


341 


>100 


250 


10 


279 


>100 


342 


>100 


343 


60 


363 


25 


383 


^ 1 r\f\ 

>100 


344 


>100 


364 


>100 


384 


>100 


345 


>100 


365 


>100 


385 


90 


348 


MOO 


366 


<1 


386 


>100 


348 


80 


366 


10 


387 


>100 


349 


>100 


366 


4 


388 


25 


349 


>100 


366 


3 


388 


50 


351 


32 


366 


50 


389 


>100 


353 


40 


366 


4 


390 


>100 


354 


>100 


374 


<1 


391 


>100 


355 


45 


374 


2 


392 


40 


356 


>100 


377 


>100 


393 


40 


357 


>100 


379 


40 


394 


>100 


358 


18 


380 


>100 


395 


15 


359 


>100 


381 


>100 


396 


50 


362 


>100 


382 


>100 







5 Based on the results obtained for representative compounds of this invention, 

the compounds of this invention are antineoplastic agents which are useful in treating, 
inhibiting the growth of, or eradicating neoplasms. In particular, the compounds of this 
invention are useful in treating, inhibiting the growth of, or eradicating neoplasms that 
express EGFR such as those of the breast, kidney, bladder, mouth, larynx, esophagus, 

10 stomach, colon, ovary, or lung. In addition, the compounds of this invention are useful 
in treating, inhibiting the growth of, or eradicating neoplasms of the breast that express 
the receptor protein produced by the erbB2 (Her2) oncogene. 
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The compounds of this invention may ficnmulated neat or may be ccHnlnned 
with CHie or more pharmaceutically acceptable caniCTS for administration. For exanq>le, 
solvents, diluents and the like, and may be administered orally in such foms as tablets, 
capsules, dispersible powders, granules, or suspensions containing, for example, firom 
5 about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10 
to 50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, 
and the like, or parenterally in the form of sterile injectable solution or suspension 
containing from about 0.05 to 5% suspending agent in an isotmic medium. Such 
pharmaceutical preparations may contain, for example, from about 0.05 up to about 

10 90% of the active ingredient in combination with the carrier, mote usually between 
about 5% and 60% by weight. Pharmaceutical compositions comprising a compound 
of Formula 1 or a pharmaceutically accqjtable salt thereof and a pharmaceutically 
acceptable carrier form a further aspect of the present invention. 

The effective dosage of active ingredient employed may vary depending on the 

15 particular compound employed, tiie mode of administration and the severity of the 
condition being treated. However, in general, satisfactory results are obtained when 
the compounds of the invention are administ^ed at a daily dosage of from about 0.5 to 
about 1000 mg/kg of animal body weight, optionally given in divided doses two to 
four times a day, or in sustained release form. For most large mammals the total daily 

20 dosage is from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 1000 mg of the active compound in 
intimate admixture with a solid or liquid pharmaceutically acceptable carrier. This 
dosage regimen may be adjusted to provide the optimal therapeutic response. For 
example, several divided doses may be administered daily or the dose may be 

25 iMoportionally reduced as indicated by the exigencies of the therapeutic situation. 

The compounds of this invention may be administered orally as well as by 
intravenous, intramuscular, or subcutaneous routes. Solid carrio-s include starch, 
lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while 
liquid carriers include sterile water, polyethylene glycols, non-ionic surfaaants and 

30 edible oils such as com, peanut and sesame oils, as are appropriate to the nature of the 
active ingredient and the particular form of administration desired. Adjuvants 
customarily employed in the preparation of pharmaceutical compositions may be 
advantageously included, such as flavoring agents, coloring agents, preserving agents, 
and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 
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The prefened i^anxiaceutical compositions from the standpoint of ease of 
preparation and administration aie solid compositions^ particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration of the compounds is preferred. 

In some cases it may be desirable to administer the compounds direcdy to the 

5 airways in the form of an aerosol. 

The compounds of this invention may also be administered parenterally or 
intraperitoneally. Solutions or suspensions of these active compounds as a free base or 
pharmacologically accq>table salt can be prepared in water suitably mixed with a 
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in 

10 glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparation contain a preservative to prevent the 
growth of microorganisms. 

The phamiaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and staile powders for the extemporaneous preparation of 

IS sterile injectable scdutions or dispersions. In all cases, the form must be sterile and 
must be fluid to the extent that easy syringability exists. It must be stable under the 
cmditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 

20 prc^ylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and 
vegetable oils. 

For the treatment of cancer, the compounds of this inventicm can be 
administered in combination with other antitumor substances or with radiation therapy. 
These other substances or radiation treatments can be given at the same or at different 

25 times as the compounds of this invention. These combined therapies may effect 
synergy and result in improved efRcacy. For example, the compounds of this 
invention can be used in combination with mitotic inhibitors such as taxol or 
vinblastine, alkylating agents such as cisplatin or cyclophosamide, antimetabolites such 
as S-fluon>uracil or hydroxyurea, DNA intercalators such as adriamycin or bleomycin, 

30 topoisomerase inhibitors such as etoposide or camptothecin, and antiesirogens such as 
tamoxifen. 

The preparation of representative examples of the compounds of this invention 
is described below. 
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Example 1 

1 .4-IMhydix)"7-incthoxv-4-ox(>"3K|uinolinecarix)ni 

A mixture of 30.2 g (245.2 mmol) of 3-ineihoxy aniline and 4L5 g (245.2 
5 mmol) of ethyl(ethoxymethylene) cyanoacetate was heated in tiie absence of solvent to 
\4(fC for 30 minutes. To the resulting oil was added 1200 ml of Dowthenn. The 
solution was refluxed with stirring under nitrogen for 22 hours. The mixture was 
cooled to nx>m temperature and solid was collected and washed with hexanes. The 
solid was recrystallized from acetic add to give 17 g of l,4-dihydro-7-methoxy-4-oxo- 
10 3-quinolinecarbonitrile: mass spectrum (electrospray, m/e): M+H 200.9. 

Example 2 
4"Chloro-7-methoxv -3-quinolinecarbonitrile 

15 A mixture of 4.0 g (20 mmol) of l,4-dihydro-7-methoxy-4-oxo-3-quinolinecarbonitrile 
and 8.3 g (40 mmol) of phosphorous pentachloride was heated at 165^C for 3 hours. 
The mixture was diluted with hexanes and the solid was collected. The solid was mixed 
with brine and dilute sodium hydroxide solution and extracted several times with a 
mixture of tetrahydrofuran and ethyl acetate. The solution was dried over magnesium 

20 sulfate and filtered through a pad of silica gel giving 3.7 g of 4-chloro-7-methoxy -3- 
quinolinecarbonitrile as a white solid: mass spectrum (electrospray, m/e): M-f H 218.9. 



25 



Example 3 

4>ff3-Bromophenvl)aminol-7-methoxy -3-quinolinecarbonitrile 



A solution of 2.97 g (13.6 mmol) of 4-chloio-7-methoxy -3-quinolinecarbonitrile and 
4.67 g (27.2 mmol) of 3-bromo aniline in 76 ml of methoxyethanol was refluxed under 
nitrogen for 5 hours. The solution was cooled and diluted with ether. Solid was 
collected and washed v^th ether. The solid was stirred with a hot mixture of ethyl 
30 acetate and sodium bicarbonate solution. The organic layer was separated and dried 
over magnesium sulfate. Solvent was removed and the residue was recrystallized from 
a chloroform - ethyl acetate mixture giving 1.6 g of 4-[(3-bromophenyl)aminol-7- 
methoxy -3-quinolinecarbonitrile as a white solid: mass spectrum (electrospray, nVe): 
M+H 354.1, 356.1. 
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Example 4 

1 ,4-Dihvdn>7-methoxv-6-nitio-4^xo-3-Qmnoline^^ 

To a suspension of 10 g (49.6 mniol) of l,4-dihydro-7-methoxy-4-oxo-3- 
5 quinolinecarbonitrile in 160 ml of trifluroacetic anhydride was added 6 g (74.9 mnx)l) 
of amnKmium nitrate over a period of 3 hours. The mixture was stirred an additional 
two hours. Excess anhydride was removed at reduced pressure at 45°C The residue 
was stirred with 500 ml of water. The solid was collected and washed with water. The 
solid was dissolved in ICXX) ml of boiling acetic acid and the soIuti<m was treated with 
10 decolorizing charcoal. The mixture was filtered and concentrated to a volume of 300 
ml. Cooling gave a solid which was collected giving 5.4 g of l,4-dihydro-7-methoxy- 
6-nitro-4-oxo-3-quinolinecarbonitrile as a brown solid: mass spectrum (electrospray, 
m/e): M+H 246. 

15 Example 5 

4-Chloro-7-methoxy>6-nitrO"3-quinolinecarbonitrile 

A mixture of 5.3 g (21.6 mmol) of l,4-dihydro-7-methoxy-6-nitro-4-oxo-3- 
quinolinecarbonitrile and 9 g (43.2 nmnol) of phosphorous pentachloride was heated at 
20 165°C for 2 hours. The mixture was diluted with hexanes and the solid was collected. 
The solid was dissolved in 700 ml ethyl acetate and washed with cold dilute sodium 
hydroxide solution. The solution was dried over magnesium sulfate and filtered 
through a pad of silica gel giving 5.2 g of 4-chloro-7-methoxy-6-nitro-3- 
quinolinecarbonitrile as a tan solid. 

25 

Example 6 

4-rf3-Bromophenvl>aminol-7-methoxv-6-nitro >3-quinolinecarbonitrile 

A solution of 5.2 g (19.7 nuTK>l) of 4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile 
30 and 3.7 g (21.7 mmol) of 3-bromo aniline in 130 ml of methoxyethanol was refluxed 
under nitrogen for 4 hours. The reaction mixture was poured into dilute sodium 
bicarbcmate solution. Solid was collected and washed with water and dried in air. The 
solid was chromatographed on silica gel eluting with chloroform-elhyl acetate 9:1. 
Solvent was removed from product fractions giving 1.2 g of 4-[(3- 
35 hromophenyl)amino]-7-methoxy-6-nitn>-3-quinolinecarbonitrile as a yellow solid: 
mass spectrum (electrospray, m/e): M+H 399.0, 402.0. 
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Example 7 

6"Amino-4-ff3-bronK>phenvnaniino1-7-mcthoxy-3-quinolinccar^ 

5 A mixture of 2.05 g (5.1 nunol) of 4-[(3-ta*omophenyI)aiTiino]-7~methoxy-6-nitro-3- 
quinolinecarbonitri]e» 1.37 g (25.7 mmol) of ammonium chloride, and 0.86 g (15.4 
nimol) of powdered iron was stirred at reflux in 26 ml water and 26 ml methanol for 2 
hours. The mixture was diluted with ethyl acetate and the hot mixture was filtered. The 
CHganic layer was separated fit>m the filtrate and dried over magnesium sulfate. The 

10 solvent was removed and the residue was chromatographed on silica gel eluting with 
mixtures of chloroform and ethyl acetate. Product fractions were combined to give 
1.3 g of 6-amino-4-I(3-bromophenyl)amino]-7-methoxy -3-quinolinecarbonitrile as a 
yellow solid: mass spectrum (electrospray, m/e): M+H 369.1, 371.1. 

15 Example 8 

N-f 4- r(3-Bromophcn vnamino1-3-cyano-7-methox V >6-quinolin vn-2-bu tvnamide 

To a solution of 1.44 g (17.14 mmol) of 2-butynoic acid and 2.26 g (16.5 mmol) of 
isobutyl chloroformate in 30 ml of tetrahydrofuran at OX, with stirring , was added 

20 3.1 g (3.4 mmol) of N-methyl morpholine. This solution of the mixed anhydride was 
added to a stirred solution of 1.13 g (3.06 mmol) of 6-amino-4-[(3- 
bromophenyl)aminol-7-methoxy- 3-quinolinecarbonitrile in 30 ml tetrahydrofuran in 
three portions over a 24 hour period. The solvent was removed. The residue was 
stirred with dilute sodium bicarbonate solution. Solid was collected and washed with 

25 water and ether. This was recrystallized fiom 1-butanol. The resulting solid was taken 
up in hot tetrahydrofuran and filtered through silica gel. The filtrate was concentrated 
and diluted with hexanes to give 0.71 g of N-[4-[(3-bromophenyl)amino]-3-cyano-7- 
methoxy -6-quinolinyI]-2-butynamide as a yellow powder mass spectrum 
(electrospray, m/e): M+H 437.1,438.1. 

30 

Example 9 

N-f4>ff3-Bromophenvnamino1-3>cvanO"7'methoxy -6-quinolinvn-2-propenamide 

To a solution of 1.5 g (4.06 mmol) of 6-Amino-4-[(3-bromophenyl)amino]-7- 
35 methoxy-3-quinolinecarbonitrile and 0.45 ml of N-methylmorpholine in 30 ml 
oftetrahydrofuran was added at 0°C, under nitrogen, with stirring, 0.42 g (4.7 mmol) 
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of acryloyi chloride of a 1 5 minute period. After 1 hour at O^C, the solution was diluted 
with 200 ml ethyl acetate* The mixture was washed with saturated sodium bicarbonate 
solution and then dried over magnesium sulfate. The solvent was removed. The residue 
was chromatographed on silica gel eluted with chloroform-ethyl acetate mixtures to 
5 give 0.5 g of the title compound as a light yellow solid powder: mass specttum 
(electrospray , nVe): M+H 423. 1 ,425. 1 



Example 10 

10 2-Cvano-3-(4 -nitrophenvlaminotocrvlic Acid Ethvl Ester 

4-Nitroaniline (60.0g, O.435mol) and ethyl(ethoxymethylene) cyanoacetate (73.5g, 
0.435mol) were mixed mechanically in a flask. The mixture was heated at lOO^C for 
0.5h after it had melted and resolidified. A 114 g portion of the crude product was 
15 recrystallized from dimethylforaiamide to give 44.2g of yellow crystals; mp 227- 
228.5«>C. 

Example 11 

1.4-Dihvdroquinoline-6-Nitro-4-oxo -3-carbonitrile 

20 

A slurry of 25.0g (95.8mmol) of 2-cyano-3'(4-nitrophenylamino)acrylic acid ethyl 
ester in l.OL of Dowtherm A was heated at 260^C under N2 for 12.5h. The cooled 

reaction was poured into 1.5L of hexane. The product was collected, washed with 
hexane and hot ethanol and dried in vacuo. There was obtained 1 8.7g of brown solid. 
25 An analytical sample was obtained by recrystallization from dimethylformamide/- 
ethanol: mass spectrum (electrospray, m/c): M+H 216. 

Example 12 

4>C;hlQro-6-nitro-3-Quinolinecarfaonitrile 

30 

A mixture of 31.3g (0.147mol) of 6-nitro-4-oxo-l,4-dihydro-3-quinolinecarbonitrile 
and 160niL of phosphorous oxychloride was refluxed for 5.5h. The phosphorous 
oxychloride was removed in vacuo and the residue was poured over ice and neutralized 
with sodium bicarbonate. The product was collected, washed with water and dried in 
35 vacuo (50^C). There was obtained 33.5g of tan solid; sohd: mass spectrum 
(electrospray, nVe): M+H 234. 
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Example 13 

4-rf3>BroiiK)phenvnainino V6-nim)-3-qiiinolinecai^ 



5 A mixture of 17.0g (73.1mmol) of 4-chlQro-6-nitro-3-quinolinecarbonitrile and 15Jg 
(87.7mmol) of 3-broinoaniline in 425niL of ethanol was refluxed for 5h. Saturated 
sodium bicarbonate was added and then all volatile material was removed in vacuo. The 
residue was slurried with hexane and the product was collected and washed with 
hexane. The crude product was washed with water and dried in vacuo(60^C). There 

10 was obtained 22.5g of yellow solid. An analytical sample was obtained by 
recrystallization firom ethyl acetate; mp 258-259^. 



A mixture of 4.(X)g (lO.Smmol) of 4-[(3-bromophenyl)amino]'6-nitro-3-quinoline- 
carbonitrile and 12.2g (54.2mmol) of SnCli dihydraie in 160mL of ethanol was 
refluxed under N2 for L3h. After cooling to 25^C, ice water and sodium bicarbonate 
were added and the mixture was stiired for 2h. Extraction with chlorofonn, treatment 
20 with Darco» drying (magnesium sulfate) and solvent removal gave 3.9g of brown 
crystals: mass spectrum (electrospray, m/e): M+H 339. 



Isobutyl chloToformate{0.788g, 5.75mmol) and N-methylmorpholine(0.581g, 
5.75mmol) were added to an ice cold solution of 0.485g (5.75mmol) of 2-butynoic 
acid in 20mL of tetrahydrofuran under N2. After stirring for lOmin, a solution of 

L50g (4.42mmol) of 6-amino4-[(3-bn)mophenyl)amino]-3-quinolinecarbonitrile in 
30 lOmL of tetrahydrofuran was added and the mixture was stirred overnight at 25^C. A 
second equivalent of preformed mixed anhydride was then added. After 6h, the 
reaction was poured into saturated sodium bicarbonate and brine. The product was 
collected and washed with hot ethyl acetate and ethanol and dried in vacuo to give 
0.638g of yellow solid; mp 283-2850C(dec). 



Example 14 

frAmino-4-rf 3-bromQphenvnaminoV3-Quinolinecarbonitrile 



Example 15 

N-f4-[G-Bromophenvnamino1-3-cyano-6-quinolinvn-2-b utvnamide 



35 
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Example 16 

N-r4-rf3-Bit)niophenyltominoV3-CTano-6-qiiinoHnvllac^ 



10 



15 



20 



25 



30 



Triethylamine (0359g, 3.55mmol) and acetyl chloride (0.277mg, 3.55mmol) were 
added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3-bronfK>phenyl)- 
an]ino]-3-quinolinecarbonitriIe in SmL of methylene chloride and 6mL of tetrahydro- 
furan under N2. After stirring overnight at 25^C, volatile materia) was removed, and 

the residue was slurried with water and collected. Recrystallization from ethanol gave 
0.543g of hrown solid; mp 258-261 <>C(dec). 

Example 17 

N-r4-r(3-Bromophcnvnamin o1-3-cvano-6-Quinolinvl1 butanamide 

Triethylamine (0359g, 3.55mmol) and butyryl chloride (0380g, 3.55nimol) were 
added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
hromophenyl)amino]'3-quinolinecarbonitrile in 12mL of tetrahydrofuran under N2. 
After stirring overnight at 25^C, volatile material was removed, and the residue was 
slurried with water and collected. The residue was washed with boiling methanol and 
dried in vacuo to give 0.773g of brown powder, mp 276-277^C(dec). 

Example 18 

N-y4-rf3-Bromophenvnaminol-3-cvanO'6-quinolinvll-2-propcnamide 

Triethylamine (0.359 g, 3.55mmol) and acryloyi chloride (0.32 Ig, 3.55mmol) were 
added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
bromophenyl)amino]-3-quinoIinecaibonitrile in 12 mL of tetrahydrofuran under N2. 

After stirring overnight at 25^C, volatile material was removed and the residue was 
slurried with water and collected. Recrystallization ftom ethanol gave 0.580g of brown 
solid: mass spectrum (electrospray, m/e): M+H 393, 395. 

Example 19 

N-f4-ff3-Bromophenvnaminol>3-cvano-6-quinolinvl1-2-chloroacetamide 

Triethylamine(0.359g, 3.55mmol) and chloroacetyl chloride (0.402g, 3.55mmol) 
were added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
hromophenyl)amino]-3-quinolinecaibonitrile in 12mL of tetrahydrofuran under N2. 
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After sdning overnight at 25^C, volatile material was removed and the residue was 
slurried in water and collected. Recrystallization from medianol gave 0.540g of tan 
solid: mass spectrum (electrospray, m/e): M+H 415, 417. 

5 Example 20 

4-f(3>4-DibromoDhcnvDaminol-6"nitro-3-Quinolinccarbonitrile 



A mixture of 6.20g (26.6mmoI)of 4-chlc^o-6-nitro-3-quinolinecarbonitrile and S.OOg 
(31.9mmol)of 3,4-dihromoanilinein 16()rxiLofethanol wasrefluxedunderN2 for 5h. 
10 Saturated sodium bicarbmate was added and volatile material was removed. Hie 
residue was slurried with hexane» collected, washed with hexane and water and dried. 
The insoluble material was repeatedly extracted with boiling ethyl acetate and the 
solution was then filtered through silica gel. The solvent was removed to give 3.80g of 
green solid: mass spectrum (electroqiray, m/c): M+H 449. 

15 

Example 21 

6-Amino-4-[(3.4-dibromophenvl)aminoV3-quinolinecarbonitrile 

A mixture of 4.90g (10.9inmol) of 4-[(3,4-dibromophenyl)amino]-6-nitro-3- 
20 quinolinecarbonitrile and 12.4g (54.7mmol) of SnCl2 dihydrate in 200mL of ethanol 
was refluxed under N2 for L5h. After cooling to 25^C, the reaction was diluted with 
ice water, neutralized with sodium bicarbonate and stirred for 2h. This solution was 
then extracted with chloroform, treated with Darco, dried(magnesium sulfate) and 
evaporated. After drying in vacuo(40^C), there was obtained L25g of brown solid: 
25 mass spectrum (electrospray, m/e): M+H 4 1 7, 4 1 9, 42 1 . 

Example 22 

N-f4-fG.4-dibromophenvnamino1-3'Cvano-6-quinolinvn-2-butvnamide 

30 Isobutyl chloroformate (0.984g, 7.18mmol) and N-metfiylmorpholine (0.725g, 
7.18mmol) were added to an ice cold solution of 0.604g {7.18mmoI) of 2-butynoic 
acid in 25mL of tetrahydrofuran. After lOmin, a solution of 1.20g (2.87mmol) of 6- 
arnino-4-[(3,4-dibrornophenyl)arnino]-3-quinolinecarbonitrile in 12niL of tetrahydro- 
furan was added dropwise. After stirring overnight at 25^C, volatile material was 

35 removed and the residue was slurried in water and filtered. The crude product was 
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washed with boiling EtOAC and ethanol and dried in vacuo(S(yK!) to give 0.6Slg of 
brown solid: mass spectrum (electrospray, m/c): M+H 485. 

Example 23 

5 6-Nitit>-4-rf3-trifluoronicthvlphenvRaminoV3-quinolinecai1x)niti^ 

A mixture of 10.6g (45.7mmol) of 4-chloro-6-nitn)-3-quinolinecarbonitrile and 
8.82g (54.8mmol) of 3-(trifluOTomethyl)aniline in 270 mL of ethanol was lefluxed 
under N2 for 5h. The reaction was diluted with ethanol, neutralized with satd sodium 

10 bicarbonate and evaporated. The residue was slurried with hexane, collected, washed 
with hexane and water and dried in vacuo(600C) to give 10.9g of yellow solid. A 
2.00g sample was recrystallized from ethanol to give L20g of bright yellow solid; mp 
260-261OC. 

15 Example 24 

6-Amino-4-rf3-trifluon>methvlphenvnaminol-3Kiuinolinecarbonitrile 

A slurry of 6.00g(16.8mmol) of 6-nitro-4-[(3-trifluoromethylphenyl)amino]-3- 
quinolinecarbonitrile and 18.9g (83.3mmol) of ShCl2 dihydrate in 240 mL of edianol 

20 was refluxed under N2 for Ih. After cooling to 25^0, the reaction was diluted with ice 
water, neutralized with sodium bicarbonate and stirred for 2h. The product was 
extracted with chloroform, treated with Darco, dried(magnesium sulfate) and 
evaporated. The residue was filtered through silica gel(10% methanol in chloroform), 
evaporated and dried in vacuo(400Q to give 4.87g of brown solid: mass spectrum 

25 (electrospray, nn/e): M+H 329. 

Example 25 

N-r4-f(3-Trifluoromethvlphenvl)aminoV3-cvano-6-quinolinvn-2-butvnamide 

30 Isobutyl chloroformate (1.56 g,11.4mmol) and N-methylmorpholine (1.15 g, 
11.4mmol) were added to an ice cold solution of 0.961 g (1 1.4mmol) of 2-butynoic 
add in 40mL of teirahydrofuran under N2. After stirring for lOmin, a solution of 

1.50g (4.57mmol) of 6-amino-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbo- 
nitrile in 12mL of tetrahydrofuran was added dropwise. After stirring at 25^C 
35 overnight, volatile material was removed and the residue was slurried in water and 
filtered. The crude product was washed 3 times with small portions of hot ethyl acetate 
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and then dried in vacuo (45%) to give 0.831 g of yellow solid: mass spectrum 
(eIectrospray» xn/c): M+H 395. 

Example 26 

5 3-C&rfacthoxv-4-hvdroxv-6,7"dimethoxvquinoline 

A mixture of 30.6 g of 4-aminoveratrole and 43.2 g of diethyl ethoxymethylene- 
malonate was heated at 100 for 2 h and at 165°C for 0.75 h. The intermediate thus 
obtained was dissolved in 600 ml of diphenyl ether, and the resulting solution was 
10 heated at reflux tempa:ature for 2 h, cooled, and diluted with hexane. The resulting 
solid was filtered, washed with hexane followed by ether, and dried to provide the title 
compound as a brown solid, mp 275-285*^C. 

Example 27 

15 3-CaifaethoxV"4-chlon)-6.7-dimethoxvlquinoKne 

A mixture of 28.8 g of 3-carbethoxy-4-hydroxy-6,7-dimethoxyquinohne and 16.6 ml 
of phosphorous oxychloride was stiired at 1 lOX for 30 min, cooled to OX, and treated 
with a mixture of ice and ammonium hydroxide. The resulting grey solid was filtered, 
20 washed with water and ether, and dried, mp 147- 1 50X. 

Example 28 

4-f f3-BromophcnvRaminoV6,7-dimethoxv-3-quinolinecarboxvlic Acid. Ethvl Ester 

25 A mixture of 14.8 g of 3-carbethoxy-4-chloro-6,7-dimethoxylquinoline, 9.46 g of 3- 
bromoaniline, 4.05 ml of pyridine, and 150 ml of ethanol was refluxed for 30 min, 
evaporated to remove ethanol, and partitioned with dichloromethane-aq sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated. The 
residue was recrystallized from ethanol to give a white solid, mp 155-158X. 

30 

Example 29 

4-rf3-Bromop henvnaniinol^.7-dimethoxv-3-Quinolinecarboxvlic Acid 



A mixture of 13 g of 4-[(3-bromophenyl)amino]-3-quinolinecarboxylic acid» ethyl 
35 ester, 15 ml of 10 N sodium hydroxide, and 300 ml of ethanol was refluxed for 2 h. 
After evaporation of most ethanol, the residue was diluted with water and acidified with 
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sodium dihydrogen phosphate to pH 7. The lesulting white soHd was filtered, washed 
with water, and dried, mp 282-285'*C 

Example 30 

5 4-[f3-BronK)phenynamino1-6J>dimcthoxy-3-quinolinecarix)^ 

A mixtuie of 4.03 g of 4-t(3-brcmiophenyl)amino]-6,7-dimethoxy-3-quinoline- 
carboxylic acid, 3.24 g of carbcmyldiimiazole, and 100 ml of dimethylfomiamide was 
heated at 55 for 30 m, cooled to O^C, and saturated with aimncmia gas. After wanning 
10 to 25 the resulting solution was stirred for 45 m, heated at 50, and evaporated to 
remove dimethylformamide. The residue was stirred with water, and the resulting solid 
was filtered, washed with water, and dried. Recrystallization from acetone gave a grey 
solid, mp239-242^C 

15 Example 31 

4-f(3-Bromophenvnaminol-6.7>dimethoxy-3-quinQlinecarbonitrilc 

To a sdrred mixture of 3.02 g of 4-[(3-bromophenyl)aminol-6,7-dimethoxy-3- 
quinolinecarboxamide, 2.43 ml of pyridine, and 22.5 ml of dichloromethane at 0^ 

20 was added 3.18 ml of trifluoroacetic anhydride during 3 min. The reaction mixture was 
warmed to 25X, stirred for 60 min, and concentrated. The residue was dissolved in 38 
ml of methanol. The resulting solution was treated with 15 ml of 5 N NaOH at 25®C 
After 5 m the solution was acidified with carbon dioxide and evaporated free of 
methanol. The residue was partitioned with dichloromethane -water. The organic layer 

25 was washed with water, dried, and evaporated to give a white solid. Recrystallization 
ftom ethyl acetate-hexane gave mp 224-228°C. 

Example 32 

Ethyl 2-cvano-3-(3,4-dimethoxvphenvlamino^acrvIate 

30 

A mixture of 7.66 g of 4-aminoveratrole, 8.49 g of ethyl ethoxymeihylenecyanoacetate, 
and 20 ml of toluene was heated at 100°C for 90 min. The toluene was evaporated to 
give a solid, mp 1 50- 155''C. 
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Example 33 
1 ,4-Dihy(lro-0 J-dipicthQxy-4-oxo-3-quino}incc^^ 

A mixture of 40 g of ethyl 2-cyano-3-(3,4-dimethoxyphenylaniino)acrylate and 1.2 L 
5 of Dowthenn® A was refluxed for 10 h, cooled» and diluted with hexane. The resulting 
solid was filtered, washed with hexane followed by dichloromethane, and dried; mp 
33a"350°C(dec). 

Example 34 

10 4-Chloro-6.7-dimethoxv -3-quinolinecarbonitrile 

A stirred mixture of 20 g of l,4-dihydn>-6,7-dimethoxy-4-oxo-3"quinolinecarbonitrile 
and 87 ml of phosphorous oxychloride was refluxed for 2 h, cooled, and evaporated 
&ee of volatile matter. The residue was stirred at 0^ with dichloromethane-water as 
15 solid sodium carbonate was added until the aqueous layer was pH 8. The organic layer 
was separated, washed with water, dried and concentrated. Reciystallization from 
dichloromethane gave a solid, mp 220-223X. 

Example 35 

20 4-ff3-Fluorophenyl)aniinol-6>7-dimethoxv-3-quinolinecarbonitrile 

A mixture of 1.00 g of 4-chloro-6,7'dimethoxy-3-quinolinecarbonitrile, 0.89 g of 3~ 
fluoroaniline, 0.32 ml of pyridine, and 12 ml of ethoxyeihanol was stirred at reflux 
temperature for 4 h. The mixture was cooled and partitioned with dichloromethane and 
25 aqueous sodium bicarbonate. The organic layer was washed with water, dried and 
evaporated. The residue was reaystallized from ethyl acetate to give a solid, mp 226- 
230^C. 

Example 36 

30 Methyl 2-(dimgthyl3minQmeaiylen^minp)bgnzOTt^ 

To a stirred solution of 7.56 g of methyl anthranilate in 50 ml of dimeihylformamide at 
OPC was added 5.6 ml of phosphorous oxychloride during 15 m. The mixture was 
heated at 55 for 45 m, cooled to 0, and diluted with dichloromethane. The mixture was 
35 basified at O^C by slow addition of cold IN NaOH to pH 9. The dichloromethane layer 
was separated, washed with water, dried and concentrated to an oil. 
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Example 37 

L4-I>ihvdro-4-oxo-3-Quinolinecarfa(Hiitrilc 



5 A stirred mixture of 1 .03 g of methyl 2-(dimethylaminomethyleneamino)benzoate, 0.54 
g of sodium methoxide, 1.04 ml (rf acetonitrile, and 10 ml of toluene was rcfluxed for 
18 h. The mixture was cooled, treated with water, and brought to pH 3 by additicm of 
dilute HQ. The resulting solid was extracted with ethyl acetate. The extract was 
washed with water, dried and evaporated. The residue was recrystallized frcHn ethanol 

10 to give a solid, mp 290-300''C. 



15 A solution of 1.24g (5 mmole) of 4-chloro-6,7-dimeihoxy~3-quinolinecarbonitrile , 
1.14 ml (0.99g;10 mmole) of cyclohexylamine, and 0.4 ml (0.39g) of pyridine in 10 



was poured into 25 ml of saturated aqueous sodium bicarbonate, and the resulting solid 
was filtered. This solid was dissolved in methylene chloride, and the solution was 
20 passed through Magnesol. Hexanes were added to the filtrate, and this solution was 
evaporated on a hot plate until crystals formed. Cooling gave 1.54 g of 4- 
(cyclohexyamino)-6,7-dimethoxy-3-quinolinecarbonitrile melting at 193-195 °C; mass 
q)ectrum (electrospray, m/c): M+H 312.1. 

25 Example 39 

4-f(3-Bromophenvl)aminoV6.7"dihvdroxV'3-quinolinecarbonitrile 

5.11 g of of 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile and 
30.74 g of pyridine hydrochloride were intimately mixed and dien heated under 
30 nitrogen at 207 for an hour. On cooling the reaction was treated with about 100 ml 
of water and the solid was filtered. This solid was digested with methyl cellusolve and 
washed with edier to give 3.00 g of 4-I(3-bromophenyl)amino]-6,7-dihydroxy-3- 
quinolinecarbonitrile: mass spectrum (electrospray, m/e): M+H 356, 358. 



Example 38 

4-fCyclohexvaminoV6.7-din^thoxv-3-quinolinecarbonitrile 



ml of methyl celluosolve was refluxed in an oil bath at 148X for 3 hours. The reaction 
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Example 40 



10 



15 



20 



25 



30 



8-r(3-Bromophcnynamino1-ri31-dioxolor4J-g1quinoline-7-carbonit^ 

A mixture of 2.17g (6.09 mmole) of 4-[(3-hromophenyl)aminol-6,7-dihydroxy-3- 
quinolinecarbonitrile, 0.59ml (1.18g; 9.14 mmole) of bromochloromethane and 2.98g 
(9.14 mmole) of cesium carbonate in 20 ml of N, N-dimethylfonnamide was heated 
and stirred for 2 hours in an oil bath at lllX. The reaction was poured into 75 ml of 
water and extracted with four 5Qml porticHis of methylene chloride. The comtnned 
methylene chloride extracts were washed with sev^al portions of water. This solution 
was taken to an oil in vacuo and this was dissolved in ethyl acetate. This solution was 
washed repeatedly with water, then with brine. The solution was dried over anhydrous 
magnesium sulfate, and taken to a solid in vacuo lo give 0.95 g of 8-[(3- 
bn)mophenyl)amino]-[l,3]-dioxolo[4,5-g]quinoline-7-carbonitrile, m.p. 201-205 °C: 
mass spectrum (electrospray» m/e): M+H 368.1, 370.1. 

Example 41 

4 r(3 Chlorophenvnaminol-6.7-dimethoxv-3-quinolin ecarbonitrile 

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.51 g of 3- 
chloroaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred under 
nitrogen, at reflux teniperature for 6 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate- hexanes 
to give 037 g of 4-[(3-chlorophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile as 
a soUd,mp 214-217*^0. 

Example 42 

4-rf3-Trifluoroniethvlphcnvnainino1-6.7-diniethoxv-3-quinolinecarbonitrile 

A mixture of 1.24 g of 4-chloro-6,7-dimeihoxy-3-quinolinecarbonitrile, 1.61 g of 3- 
triflucromethylaniline, 0.4 ml of pyridine, and 15 ml of ethoxyethanol was stirred, 
under nitrogen, at reflux temperature for 5 h. The mixture was cooled and partitioned 
with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was recrystallized from ethyl acetate- 
hexanes to give 1.34 g of 4-[(3-trifluaromethylphenyl)amino]-6,7-dimethoxy-3- 
quinolinecarbonitrile as a solid, mp 190-193°C. 
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Example 43 

4-rf3,4-IXmethoxvphenvRamino1-6J-dimethoxv-3-quiTO^^ 

5 A mixture of 1.0 g of 4-chloro-6J-<iimethoxy-3-quinolinecarbonitrile, 1.22 g of 3,4- 
dimethoxyaniline, 0.32 ml of pyridine, and 12 ml of ethoxyelhanol was stirred, under 
nitrogen, at reflux temperature for 5 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic lay^ was washed with 
water, dried and evapotated. The residue was recrystallized from ethyl acetate to give 
10 0.96 g of 4-[(3,4-dimethoxyphenyl)amino]-6,7-diniethoxy-3-quinolinecarbonitrile as a 
solid, mp230-240''C. 

Example 44 

4>rnvIethvlphenvnamino1-6.7-dimethoxv-3-quinohnecarbonitrile 

15 

A mixture of 0.86 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.86 g of N- 
methylaniline, 032 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux temperature for 24 h. The mixture was cooled and partitioned with 
dichlcromethane and aqueous sodium bicarbonate. The organic layer was washed with 
20 water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.54 g of 4-[(methylphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile as a 
solid, mpl37-141°C 

Example 45 

25 4-rf3-Cvanophenvl)aminoV6J-dimcthoxv-3-quinolinccarbonitrile 

A mixture of 0.5 g of 4-chlorO"6,7-dimethoxy-3-quinolinecarbonilrile, 0.47 g of 3- 
aminobenzonitrile, 0.16 ml of pyridine, and 12 ml of ethoxy^anol was stirred, under 
nitrogen, at reflux temperature for 22 h. The mixture was cooled and partitioned with 
30 dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.59 g of 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
as a solid, mp 285-288''C. 



wo 98/43960 



PCT/US98/06480 



-63- 
Example 46 

4->r(4^HuoroD henvnamino1-6.7>dimethoxv-3-Quinolinecarboni^^^ 

A mixturc of 0.5 g of 4-chloro-6,7-diiwthoxy-3-quinolinecarbonitrile, 0.44 g of 4- 
5 fluoroaniline, 0.16 ml of pyridine, and 6 ml of elhoxyethanol was stirred, under 
nitrogen, at reflux temperature for 4 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give 
0^9 g of 4-I(4-fluorophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
10 as a solid, mp 282-285''C. 

Example 47 

4-rf3-Bromophenvnaminol-6.7-diethoxv-3-quinolin ecarbonitrile 

15 A mixture of 036 g of 4-[(3-brcMnophenyl)amino]-6,7-dihydroxy-3-quinoline- 
carbonitrile, 0.32 ml of ethyl iodide and 0.55 g of potassium carbonate in 4 ml of 
dimethylsulfoxide was stirred for 3 hours in an oil bath with heating. Most of the 
solvent was removed at reduced pressure. The mixture was mixed with ethyl acetate 
and water. The organic layer was washed with water and dried over magnesium 

20 sulfate. Solvent was rcnx)ved to give 0.23 g of 4-[(3-bromophenyl)amino]-6,7- 
diethoxy-3-quinolinecarbonitrile which after recrystallization from ethyl acetate gave 
mp = 173-175-C 

Example 48 

25 4-r(3-(hvdroxvmethvnphenv])amino1-6.7-dimcthoxv>3-qui nolinecarbonitrile 

A mixture of 1.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.98 g of 3- 
aminobenzyl alcohol, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, 
under nitt-ogen, at reflux tempmture for 3 h. The mbcture was cooled and partitioned 
30 with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was washed with hot methanol to give 
1.16 g of 4-[(3-{hydroxymethyl)phenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
as a solid, mp 250-255''C. 
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Example 49 

4-f3-BronK>phenoxvV6.7-dimethoxy-3-quinolinecarbonitrile 

A mixture of 0A6 g of 88% KOH and 1.73 g of S-haromophcnol at 50°C was treated 
5 with 0.50 g of 4-chloro-6,7-diinethoxy-3'quinolinecarbonitrile. The resulting mixture 
was heated to 170°C during 30 min. cooled, and treated at 0^ with 40 ml of 0.1 N 
NaOH. The solid which resulted was filtered, washed with water, and dissolved in 
methylene chloride. The solution was washed with 0.5 N NaOH and water, dried, and 
ccmcentrated. The resulting solid was recrystallized from methylene chloride-hexane to 
10 give 4-(3-biomophenoxy)-6,7-dimethoxy-3-quinolinecarb(»iitrile as a white solid, 
mpl87-190X. 

Example 50 

44f4-BrDm ophenvnsulfanvll-6.7-dimethoxv>3>quinQlinecarbonitrile 

15 

To 1.89 g of 4-bromothiophenol at 25 under argon was added 0.16 g of 88% KOH. 
The resulting mixture was heated at SS^C for 15 minutes, treated with 0.50 g of 4- 
chloro-6J-dimethoxy-3-quinolinecarbonitrile, and heated at 140^ for 1 hour and 
160^ for 15 minutes. The mixture was cooled and stirred at 0°C with 40 ml of 0.1 N 
20 - NaOH. The resulting solid was Altered, washed with water, and dissolved in 
methylene chloride. The solution was washed with 0.2 N NaOH and water, dried, and 
concentrated. The residue which resulted was recrystallized from ethyl acetate to give 
4-[(3-bromophenyl)sulfanyl]-6,7-dimethoxy-3-quinolinecarbonitrile as a an off-white 
solid, mpl73-175^C 

25 

Example 51 

N-f4-rf3-BTomophenvnariiino1-3-cvano -6-quinolinvll-3(E)-chloro-2-propcnamide 

and 
Example 52 

30 N-f4-rf3-Bromophenynamino1-3-cvano -6-quinolinvn-3fa-chloro-2"prcyenamide 

A mixture of 3 g (28.2 mmol) of cw-3-chloro acrylic acid and 3.3 ml (37.5 mmol) of 
oxalyl chloride in 30 ml of methylene chloride containing one drop of 
dimethylformamide was stirred for 2.5 hours. The solvent was renx)ved to give the 
35 acid chloride as a nndxture of cis and trans isomers. 
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To a solution of 0.5 g (1.5 mmol) of 6-amino-4-[(3-bronK>phcnyl)amino]-3- 
quinolinecarbonitrile and 0.24 g (1.8 mmol) of NJ^J-diisopropylethylamine in 5 nd 
tetrahydxofuran was added at OX, under nitrogen, with stirring, 0.21 g (1.7 mniol) of 
3-chloiX) acryloyl chloride isOTier mixture over a 4 niinute period. After 40 min at 0°C, 

5 the solution was diluted with ethen The solid was collected and dissolved in a mixture 
of tetrahydrof uran and ethyl acetate. The mixture was vrashed with brine and then dried 
over magnesium sulfate. The solvent was removed. The rendue was chromatographed 
on silica gel eluted with chlorofmn-ethyl acetate. Two products were obtained. The 
less polar product is N-[4-[(3-bronK>phenyl)aniino]-3*cyano-6-quinolinyl}-3(E)-chlQro- 

10 2-propenamide: mass spectrum (electrospray, m/e): M+H 424.9,427.0. The more polar 
product is N-[4-[(3-bromc^henyl)aminol-3-cyano-6-quinolinyl]-3(Z><:hIon>-2- 
prppenamide: mass spectrum (electrospray, m/e): M+H 425.0,427.0. 

Example 53 

15 N-f4-[(3-BromoDhenvnaminol-3-cyano -6-quinolinvll-2-methyl-2-propenamide 



To a solution of 0.5 g (1.48 mnwl) of 6-amina-4-[(3-bromophenyl)aminol-3- 
quinolinecarbonitrile and 0.194 g (1.92 mmol) of triethylamine in 6 ml tetrahydrof uran 
was added at 0**C, under nitrogen, with stirring, 0.21 g (1.92 mmol) of 2-methyl 
20 acryloyl chloride over a 10 minute period. The solution was stirred at room temperanire 
overnight. The mixture was poured into water. The solid was collected and air dried. 
The solid was washed with bioling ethyl acetate and air dried giving 0.32 g of N-[4- 
[(3-bromophenyl)amino]~3-cyano-6-quinolinyl]-2-methyl-2-propenamide : mass 
spectrum (electrospray, m/e): M+H 407, 409. 

25 

Example 54 

N-f4-f(3.4-Dibromophenyl>amino1-3-cvano-6-quinolinvll-2-pn>penamide 



To a solution of 0.75 g (1.79 mmol) of 6-amino-4-[(3,4-dibn>mophenyl)amino]-3- 
30 quinolinecarbonitrile and 0.22 g (2.15 mmol) of uiethylamine in 10 mL of tetrahydro- 
furan was added dropwise 0.195 g (2.15 mmol) of acryloyl chloride. After stirring 
overnight at 25^C, volatile material was removed and the residue was slurried in water 
and sohd was collected. The crude product was washed with boiling ethyl acetate dried 
in vacuo (50^C) to give 0.609 g of brown solid: high resolution mass spectrum (nVe): 
35 4709457. 
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Example 55 

N-r4-rf 5>bromo-3-pvridinvnaniinol -6.7-difnethoxy-3-quinolinecarbonitrile 

A mixture of 249 mg (1 mmole) of 3-cyano-4-chlOTO-6,7-dimethoxy quinoline, 346 mg 
5 (2 mmoles) of 3-anuno-5-broino pyridine and 20 mg (about 0.1 mmole) of p-toluene- 
sulfonic acid monohydrate in 5 mi of 2-n^thoxy ethanol was sdned and xefluxed in an 
oil bath at 153^C for 7 hours. On cooling ovemight to room temperatuxe» the solid was 
filtered and washed with ethanol. then with ether to give 287 mg (74.5%) of N-[4-[(5- 
hromo-3-_pyridinyl)amino] -6J-dimethoxy-3-quinolinccarbonitrile, which melted at 
10 272-275'' C. mass spectrum (electrospray, m/e) M+H = 384.9, 386.8. 

Example 56 

4-rG>Bn3nK)phen vnaminol>6.7-bisfnf>ethoxvmethoxvV3-quinolinecarb^ 

15 A mixture of 0.36 g of 4-[(3-bromophenyl)amino]-6J-dihydroxy-3-quinolinecarbo- 
nitrile, 0.30 ml of 2-chlcKomethyl methyl ether and 0.55 g of potassium caifocmate in 
4 nol of dimethylformamide was stirred for 6 hours at O'^C. Most of the solvent was 
removed at reduced pressure. The mixture was mixed with ethyl acetate and water and 
the pH was adjusted to 8 with dilute hydrochloric acid. The organic layer was washed 

20 with water and dried over magne^um sulfate. Solvent was removed to give 4-[(3- 
bromophenyl)amino]-6,7-bis(methoxymethoxy)-3-quinolinecarbonitrile which was 
purified by column chromatography on silica gel. : mass spectrum (electrospray, m/e): 
M+H 356, 358. 

25 Example 57 

N-r4-r(3-Bromophenvnamino1>3-cvanO'6-quinolinyn-4-hydroxv-2-butynamide 

Isobutyl chloroformate(0.214g, 1.57mmol) and N-methylmorpholine(0.190g, 
1.88mmol) were added to an ice cold solution of 0.336g (1.57mmol) of 4-(tert-butyl- 
30 dimethyl-silanyloxy)-2-butynoic acid in 15mL of tetrahydrofuran under N2. After 

stirring for 30min, it was transferred to an additional funnel plugged with a glass wool 
and added diopwise to a solution of 0.4g (l.lSmmol) of 6-amino-4-[(3-bromo- 
phenyl)amino]-3-quinolinecarbonitrile in 3mL of tetrahydrofuran and 1.5ml of 
pyridine. The mixture was stirred at 25^C for Ih. The reaction solution was poured 
35 into ethyl acetate and washed with saturated sodium bicarbonate and brine. The product 
was collected and purified by flash column chromatography (60% ethyl acetate in 
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hexane) to give 0.220g of N-[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4- 
(tert-buiyl-diinethylsilanyloxy)-2-butynaniide as a yellow solid (35%); ESMS m/i 
535.1 (M+H^); mp oc(dec). 

5 N-[4-[(3-Bioraophenyl)amino]-3-cyano-6-qiiinoBnyll-4-(tert-butyl-dm 

oxyV2-butynaniide (0J20g, 0.224inmol) was dissolved in a 25ml scdution {asxtic 
add:tetrahydnrfuran:water=:3:l:l) and stbred overnight at 25^C The leacticHi was 
poured into ethyl acetate and washed with saturated sodium bicarbonate and brine. The 
product was collected, washed with ethyl acetate, and dried in vacuo to give 0.085g of 

10 yellow solid (90%); ESMS m/z 4212 (M+H*); mp 253-254 «>C(dec). 

Example 58 

N-f4-ff3-Bromophenvl)aminol-3-cvano-6-quinolinylM-morpholino-2-butynamide 

15 Isobutyl chloroformate (0.161 g, L18 mmol) and N-metbylmorpholine (0.150 g, 
1.48 mmol) were added to an ice cold solution of 0.250g (L48mnK>I) of 4- 
moipholino-2-butynoic acid in lOmL of teoahydrofuran under N2. After stining for 

30min, a solution of 0.250g (0.74mmol) of 6-amino-4-[(3-bromophenyl)aminoJ-3- 
quinolinecarbonitrile in 8mL of pyridine was added and the mixture was stirred at (PC 
20 for 2h. The reaction was quenched with ice water and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
and dried in vacuo to give 0.096g (27%) of yellow solid; ESMS m/z 490.1 (M+H^); 
mp 112-1 15 

25 Example 59 

N-f4-[(3-BronKyhenyI)aminol-3-cyano-6-^uincdinvl1-4-dimethvlamino-2-bmvn 

Isobutyl chloroformate (0.260g, 1.91mmol) and N-methylmorpholine (0.594g, 
5.88mmol) were added to an ice cold solution of 0.370g (2.94mmol) of 4- 
30 dimethylamino-2-butynoic acid in SOmL of tetrahydrofuran under N2^ After stirring 

for30min, a solution of 0.5(X)g (01.47mmol) of 6-amino-4-[(3-bromophenyl)aniino]- 
3-quinolinecarbonitrile in lOmL of pyridine was added and the mixture was stirred at 
O^C for 2h. The reaction was quenched with ice water, and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
35 and dried in vacuo to give 0.144g (21%) of yellow solid; ESMS m/z 448.0 (M+H^); 
mp 114-1 18 
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Example 60 

N-r4-f(3-Bromophenvnaminol-3-cvaiio-6-quinolinvll-4-mcA^ 



5 Isobutyl chlorofomaate (0.410g, S.Ommol) and N-methylmorpholinc (0.910g, 
9.Qminol) were added to an ice cold solution of 0.680g (6«Qnm)ol) of 4-roethoxy-2- 
butynoic add in 20ndL of tetrahydrofuran under N2* After stining for SOann^ a solution 

of O.SOOg (01.47nmiol) of 6-aniino-4-[(3-broinophcnyl)ainino]-3-quinolinecaibonitrile 
in lOmL of pyridine was added and the mixture was stirred at O^C for 2h. The reaction 
10 was quenched with ice water, and then poured into saturated sodium bicarbonate and 
brine. The product was collected, washed with ethyl acetate, and dried in vacuo to give 
0.2{X)g(35%) of yellow solid; ESMSnVz 435.1 (M+H^); mp 198-202 oC(dec). 

Example 61 

IS 4-(3-Bn>moDhenvImethvlaminoV6J di ethoxv-3-quinolinecarbonitrile 

A stirred mixture of 4-chloio-6,7-diethoxy-3-quinolinecarbonitrile (0.69 g, 2.5 mmol), 
3-lHomobenzylamine (0.78 g, 3.5 mmol), diisoprc^ylethyl amine (1.05 ml, 6.0 
ncunol), and 7.5 ml of ethoxyethanol was refluxed for 4 h, cooled, and stirred with a 
20 mixture of hexane and water containing 0.4 g of potassium carbonate for 3 h. The 
resulting solid was filtered, washed with water, and dried. RecrystalKzation fi-om 
acetone- hexane gave 0.73 g of off-white solid, mp 156-159^C. 

Example 62 

25 4-(3-PhcnvlmethvlaminoV6.7-diethoxv-3-quinolinecarbonitrile 

In the manner of Example 61 reacticm of 4-chlOTo-6,7-diethoxy-3-quinolinecartxHiitrile 
with benzylamine gave the title compound as an off-white solid, mp 150-153*^C. 

30 Example 63 

4-G.4-DimethoxvphenvlmethvlaminoV6.7-diethoxv-3-quinolinecarbonimle 

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinoIinecarbonitrile 
with 3,4-dimethoxybenzylamine gave the tide connipound as a tan solid, mp 200-204^C. 



35 
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Example 64 

4^f3.4-Dichloroph envlinethvlaniinoV6J-diethoxv-3-qw 

In the manner of Example 61 reaction of 4-chlOTO-6,7-diethoxy-3-quinolinecarbonitrile 
5 with 3,4-dichlon)benzylamine gave the title compound as a tan solid, mp 163- 

Example 65 

4-Methoxv-but-2-enoic acid r4-f3-bron[ic»-phenvlaniinoV 3-cvano-quinolin-6-vll-amide 

10 To a solution of 1.0 g (2.95 mmol) of of 6-aniino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile and 0.57 g (4.42 nmol) of diisopropylethyl amine at (fC with 
stilling was added 0.43 g (3.24 mmol) of 4-methoxycrotonyl chloride. After 1.5 hr at 
OX, the mixture was poured into a saturated solution of sodium bicarbcMiate and th«i 
extracted with ethyl acetate. The OTganic solution was dried over magnesium sulfate and 

15 the sovent was removed. The residue was recrystallized from 1 -butanol giving 1.3 g of 
4-Methoxy-but-2-enoic add [4-(3-hromo-phenylamino)-3-cyano- quinolin-6-yll-amidc 
as a yellow solid: mass spectrum (clectrospray, m/e.): M+H 436.4, 438.9. 

Example 66 

20 4»f3-Chlaro-propoxvV5-mcthoxv -benzoic acid methvl ester 

A mixture of 102.4 g (41 1.7 mmol) of 3-chloropropyl p-toluene sulfonate, 75 g (41 1 .7 
mmol) of 4-hydroxy-5-methoxy -benzoic acid methyl ester, 75.7 g (547.5 mmol) of 
potassium carbonate, and 1.66 g (4.1 mmol) of methyl- tricapryl ammonium chloride in 
25 900 ml of acetone was stirred rapidly at reflux for 18 hr. The mixture was filtered and 
the solvent was removed giving 106 g of the tile compound after recrystallization from 
a chloroform-bexane mixture. 

Example 67 

30 4>f2-Chloro-ethoxvV5-methoxv -benzoic acid me thyl ester 

By using an identical method as above 77 g of 4-hydroxy-5-methoxy -benzoic acid 
methyl ester, 99.2 g of 2-chloroelhyl p- toluene sulfonate, 77.7 g of potassium 
carbonate, and 1.7 g (4.1 mmol) of methyl-tricapryl ammonium chl(xide was converted 
35 to 91 .6 g of the title compound: mass spectrum (electrospray, m/Cy): M+H 245.0 
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Example 68 



10 



15 



20 



25 



4.(3-Chlorc>-propoxvV5>met hoxv-2-nitro-benzoic acid methvl ester 

To a solution of 100 g (386.5 mmol) 4-(3-chlcM-o-propoxy)-5-inethoxy -benzoic add 
methyl ester in 300 ml acetic acid was added dropwise 100 ml of 70% nitric acid. The 
mixture was heated to 50°C for 1 hr and then poured into ice water. The mixture was 
extracted with chloroform. The organic solution was washed with dilute sodium 
hydroxide and then dried over magnesium sulfate. The solvent was removed. Ether 
was added an the mixture was stirred until solid was deposited. The solid was collected 
by filtration giving 98 g of 4-(3-ChloTo-propoxy)-5-methoxy-2-nitn)-bcnzoic add 
methyl ester as white crystals : mass spectrum (electrospray, m/t^): M+H 303.8; 
2M+NH4 623.9. 

Example 69 

4-(2-Chloro>cthoxvV5-methoxV'2-nitro-benzoic acid methvl ester 

By using an idcaitical method as above 85 g of 4-(2-Chloro-ethoxy)-5-methoxy - 
benzoic add methyl ester was nitrated to give 72 g of the title compound: mass 
spectrum (electrospray, m/e,): 2M+NH4 595.89 

Example 70 

2-Aniino-4-f3-chl(HO-pTDpoxvV5>methoxv>ben2oic add methvl ester 

A mixture of 91 g (299.6 mmol) of 4-(3-chloro-propoxy>5-niethoxy-2-nitro-benzoic 
acid methyl ester and 55.2 g (988.8 mmol) of iron was mechanically stirred at reflux in 
a mixture containing 60.1 g ammonium chloride, 500 ml water, and 1300 ml methanol 
for 5.5 hr. The nrixtmc was concentrated and mixed with ethyl acetate. The orgmic 
solution was washed with water and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filtered through a short column of silica gel. The 
solvent was removed and the residue mixed with 300 ml of ether-hexane 2:1. After 
standing 73.9 g of the tide compound was obtained as a pink solid : mass spectrum 
(electrospray, m/e): 2M-Ha+H 51 1.0; M+H 273.8 
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Example 71 

2" Amino-4-f 2-chloiD^thoxyV5-mcthoxy-benzoic add methyl ester 

A mixture of 68.2 g (235.4 mmol) of 4-(2-chloro-ethoxy)-5-methoxy-2-nitro-ben2X)ic 
5 acid methyl ester and 52,6 g (941 .8 mmol) of iron was mechanically stirred at reflux in 
a mixture containing 62.9 g ammonium chloride, 393 ml water, and 1021 ml methanol 
for 15 hr. The mixture was concentrated and mixed with ediyl acetate. The organic 
solution was washed with wat^ and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filteied through a short column of silica geh The 
10 soluticm was concentrated to 200 ml and diluted with 250 of hot hexane. After standing 
47.7 g of the title compound was obtained as a scdid : mass spectrum (electroqiray, 
m/e) M+H 259.8. 

Example 72 

15 7-(2-ChlorO"ethoxv)-4-hvdn>xv-6-methoxy>quinoline"3>carbonitrile 

A mixture of 25 g (96.3 nunol) of 2ramino-4-(2-chloro-ethoxy)-5-methoxy-ben2oic 
acid methyl ester and 17.2 g (144.4 nunol) of din)ethyfomnamide dimethyacetal was 
heated to reflux for 1.5 hr. Excess reagents were removed at reduced pressure leaving 

20 30.3 g of a residue which was dissolved in 350 ml of tetrahydrofuran. 

In a separate flask, to a stirred solution of 80.9 ml of 2.5M n-butyl lithium in hexane in 
300 ml of tetrahydrofuran at -78X was added dropwise 8.3 g (202.1 mmol) of 
acetonitrile over 40 min. After 30 min, the above solution of amidine was added 
dropwise over 45 min at -78^C. After 1 hr, 27.5 ml of acetic acid was added and the 

25 mixture was allow to warm to room temperature. The solvent was removed and water 
was added. Solid was coDected by filtration and washed widi water and ether. After 
drying in vacumn, 18.5 g of die tide compound was obtained as a tan powder, mass 
spectrum (electrospray» nVe) M+H 278.8. 

30 Example 73 

7-f3-Chl(M'o-propoxvV4-hydroxv-6-methoxy"quinoline-3-carbonitrile 

By using the above method, starting with 6.01 g of the corresponding amidine, 1.58 g 
of acetonitrile, and 15.35 ml of n-butyl lithium solution, 3.7 g of the title compound 
35 was obtained as a tan powder mass spectrum (electrospray, m/e) M+H 292.8; 2M+H 
584.2 
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Example 74 

7-n-ChloTD-pitipoxvV4K:hloro-^methoxyK}uiTO 

5 A mixturc of 3.5 g (12 mmol) of 7-(3>chloro-propoxyH-hydroxy-6-inethoxy- 
quiiK)line-3-carbonitrile and 28 ml of phosphorous oxychloride was refluxed for L5 
hr. Excess reagent was removed at reduced pressure. The residue was mixed with ice 
cold dilute sodium hydroxide and ethyl acetate. The mixture was extracted with a 
combination of ethyl acetate and tetrahydiofuran. The combined extracts were washed 

10 with a saturated solution of sodium bicarbonate, dried over magnesium sulfate, and 
filter through a short column of silica geL Solvents were removed giving 3.2 g of the 
tide compound as a pink solid that is used with additional purification. 

Example 75 

15 7-(3-Chloro-ethoxvV4"ChlorO'6-methoxy'quinoline-3-carfaonitrile 

A solution of 8 g (28.7 mmol) of 7-(3-chloro-ethoxy)-4-hydroxy-6-methoxy-quinoline- 
3-carb(mitrile and 18.2 g (143.5 mmol) of oxalyl chlwidc in 80 ml of methylene 
chloride containing 0.26 g of dimethylformamide was stirred at reflux for 2.5 hr. The 
20 solvent was removed. The residue was mixed with cold dilute sodium hydroxide and 
extracted several time widi ediyl acetate and tetrahydrofuran. The comlnned extracts 
were dried over magnesium sulfate and the solution was passed through a short silica 
gel column. The solvents were removed giving 6.0 g of the tide compound as an off- 
white solid that is used without additional purification. 

25 

Example 76 

4-f4-Chloio-2-fluoro-phenylaminoV7-(3-chloro>propoxv)'6- 
methoxy-quin<Jine-3'Carfaonitrile 

30 A mixture of 3.1 g (9.96 mmol) of 7-(3-Chloro-prqx)xy>4-chloro-6-methoxy- 
quinoline-3-carbonitrile, 1.6 g (10.96 mmol) of 4-chloro-2-fluoro-aniline, and 1.2 g 
(10 mmol) of pyridine hydrochloride in 31 ml of 2-ethoxyethanol was stirred at reflux 
for 1.5 hr. The mixture was poured into saturated sodium bicarbonate solution and 
extracted with ethyl acetate. The organic solution was dried and solvent was removed. 

35 The residue was purified on a silica gel column eluting with chloroform-ether mixtures 
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lo give 2,88 g of the title compound as an off-white solid powder: mass spectrum 
(electrpspray, m/e) M+H 419.7. 



By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6- 
methoxy-quinoline-3-cartxmitriIe, 1.37 g of 3-hydioxy-4-methyl-aniline, and L2 g of 
10 pyridine hydrochlOTide in 31 ml of 2-ethoxyethanol, 2.6 g of the title compound was 
obtained as a crystalline solid: mass spectrum (electiospray, m/e) M+H 383.9. 



By using the above method^ starting with 3 g of 7-(3-chloro-propxy)-4-chloro-6- 
medK)xy-quinoline-3-carbcHiitrile, 2.35 g of the methyl carb(»iate of 4-chloro-2-fluoro- 
S-hydioxy-aniline, and 1.1 g of pyridine hydrochloride in 30 ml of 2-ethoxyethanol, 
20 1.7 g of the title compound was obtained as a crystalline solid: mass spectrum 
(clectrospray, m/e) M+H 435.8, 437.8. 



By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6- 
methoxy-quinoline-3-caibonitrile, 2.46 g of the methyl carbonate of 4-chloro-2-fluoro- 
5-hydroxy-anilinc, and 1.18 g of pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 
30 2.2 g of the title compound was obtained as a tan solid: mass spectrum (electrospray, 
in/e) M+H 421.9. 



Example 77 

7-f2-Chloro-cthoxv)-4-(3-hvdroxv-4>methvl-phen vlaminoV6- 
methoxv- quinoline-3-carbonitrile 



Example 78 

4>r4>ChloiO'2-fluoro-5'hvdn)xv>phenvlaminoV7-f3-chlOTO- 
propoxvV6-methoxv-quinoline"3-carbonitrile 



Example 79 

4-(4-Ch]oro-2-fluorO'5-hvdTOxV'phenvlamin oV7-(2>chlorO' 
ethoxvV6-meihoxv-Quinoline-3-carbonitrile 
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Example 80 

4-f4>ChlorO'2-fluorD-phcnvlaminoV7-f3-dimethylamino- 
pmpQxvV6-niethoxv-qiiinoUne-3-carbonitrile 



5 A mixture of 1 g (238minol) of 4-(4-Chloro^2-flucM-o-phenylainino)-7-(3-chloro- 
piopoxy)-6-inethoxy-quinoline-3-carbomtrUe andO.(^ g of sodium iodide in 17.85 ml 
of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated to 
125**C for 3.5 hr. The solvent was removed and Ae residue was mixed with warai ethyl 
acetate and saturated sodium bicarbonate solution. The organic layer was separated and 

10 dried over magnesium sulfate. Solvent was removed and ether was added. One 
standing, the crystals were dq)osited giving 0.93 g of the tide compound as a white 
solid: mass spectrum (electrospray, m/e) M+H 428.9. 



A mixture of 1 g (2.38mmol) of 4-(4-ChlQro-2-fluoro-phenylamino>7-(3-chloro- 
propoxy)-6-methoxy-quinoline-3"Carbonitrile, 3.1 g (35.7 mmol) of morpholine, and 

20 0.07 g of sodium iodide in 20 ml ethylene glycol dimethyl ether rcfluxed for 7 hr. The 
solvent was removed and the residue was mixed with warm ethyl acetate and saturated 
sodium bicarbonate solution. The organic layer was separated and dried over 
magnesium sulfate. Solvent was removed and ether-hexane was added. One standing, 
the crystals were deposited giving 1.1 g of the tide compound as a off-white solid: 

25 mass spectrum (electrospray, nVe) M+H 470.9. 



A mixture of 1 g (238mmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl- 
phenylamino)-6-methoxy-quinoline-3-carbonitrile and 0.078 g of sodium iodide in 
19.5 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated 
to 125°C for 14 hr. The solvent was removed and the residue was mixed with warm 
35 ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 



15 



Example 81 

4-(4-Chloro-2-fluoro-phenvlaminoV6-methoxv-7- 
f3-morpholin-4-vl-propoxv>-quinoline -3>carbonitrile 



Example 82 

7^f2>Dimethvl amino-ethoxvV4-0>hvdrDxv-4 methvl- 
phenvlaminoV6-methoxv-quino line-3-carbonitrile 
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10 



15 



20 



25 



chromatographed on silica gel eluting with ethyl acetate-methanol-triethylaminc 
70:30:2.5 giving 0.89 g of the title compound as a light yellow solid: mass spectrum 
(clectrospray, m/e) M+H 393.0; (M+2Hr^ 196.9. 



A mixture of 1 g (2.38mnK)l) of 7-(2-chlOTO-ethoxy)-4-(3-hydioxy-4-methyl- 
phcnyIamino)-6-methoxy-quinolinc-3-carbonitriIe, 3.4 g (39 mmol) of morpholine, and 
0.08 g of sodium iodide in 22 ml ethylene glycol dimethyl etiier refluxed for 34 hr. The 
solvent was removed and the residue was mixed with warm ethyl acetate and saturated 
sodium bicarbonate solution. The organic layer was separated and dried over 
magnesium sulfate. Solvent was removed and the residue was chromatographed on 
sihca gel eluting with ethyl acetate-methanol-triethylamine 70:30:2.5 giving 1.05 of the 
tide compound as a light orange solid: mass spectrum (elcctrospray, nVe) M+H 435.0; 
(M+2H)*^ 218.0. 

Example 84 

4-f4-ChloTO-2-fluoro-5-hvdroxv>phenvlaminDV7-(3-dimethvlamino- 
prDpoxvV6-methoxy-quinohne-3-carbonitrile 

A mixture of 0.8 g (1.83 mmol) of 4-'(4-chlon>2-fluoro-5-hydroxy-phenylamino)-7- 
(3-chloro-propoxy)-6-methoxy-quinoline-3-carboniirile and 0.055 g of sodium iodide 
in 15.6 ml of 2M dimethylanrine in tetrahydrofuran was placed in a sealed tube and 
heated to 125®C for 2.5 hr. The solvent was removed and the residue was mbced with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesiiim sulfate. Solvent was removed and the residue was 
trea^ with with ethyl acetate-ether depositing a solid and giving 0.51 g of the title 
compound as a off-white solid: mass spectrum (elcctrospray, m/e) M+H 445.0; 
(M+2H)^^ 243.4. 



Example 83 

4'(3-HvdiDxy-4-methyl-phenvlaminoV6>methoxv-7- 
(2-morpholin^-vl-ethoxv Vquinoline-3-carbonitrile 
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Example 85 

4-f4-Chloro-2-fluaro-5-hycfax>xy-phenvlaminoV6-niethoxy-7- 
f3-iiK>ipholin-4-yl-propoxyVquinoKne-3-carfaonitrilc 

5 A mixture of 0*8 g (L83 mmol) of 4'(4-chlon>2-fluoro-5-hydroxy-phenylamino)-7- 
(3-chlon)-propoxy)-6-inethoxyK|uinoUne-3-carbcMiitrile, 2.4 g (27.5 mmol) of 
morpholine, and 0.11 g of sodium iodide in IS ml ethylene glycol dimethyl eth^ 
lefluxed for 7 hr. The solvent was ronoved and die residue was mixed with warm ethyl 
acetate and saturated sodium bicarbonate solution. The organic layer was separated and 

10 dried over magnesium sulfate. Scdvent was removed and the residue was lecrystallized 
from ethyl acetate-carbon tetrachloride giving 0.63 of the title compound as a light tan 
solid: mass spectrum (electrospray, m/e) M+H 487.0; (M+2H)*^ 243.9. 

Example 86 

15 4-(4-Chlorc>-2-fluoro-5>hvdroxv-phenvlaminoV7-(2-dimethvlamino- 

ethoxv)-6-methoxv-quinoline-3-carbonitrile 

A mixture of 0.8 g (1.83 mmol) of 4-(4-chlQro-2-fluoro-5-hydroxy-phenylamino)-7- 
(2-chI(wo-ethoxy)-6-methoxy-quinoline-3-carbonilrile and 0.11 g of sodium iodide in 

20 16. 1 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated 
to 135°C for 14 hr. The solvent was removed and the residue was mixed with wami 
ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
chromatographed on silica gel eluting with ethyl acetate-methanol-triethylamine 60:40:3 

25 giving 0.41 g of the title compound as a tan solid: mass spectrum (electrospray, nVe) 
M+H 430.9; (M+2H)''^ 216.0. 

Example 87 

4-f4-Chloro-2-fluoro-5~hvdroxv-phenvlaminoV6'methoxv-7- 
30 (2-mQrpholin-4-vl-ethoxvVquinoline-3-carbonitrile 

A mixture of 0.8 g (1.83 mmol) of 4-(4~chloro-2-fluoro-5-hydroxyphenylamino)-7-(2- 
chlcM-oethoxy)-6-methoxyquinoKne-3-carbonitrile, 2.4 g (27.5 mmol) of morpholine, 
and 0.1 1 g of sodium iodide in 15 ml ethylene glycol dimethyl ether heated in a sealed 
35 tube at 135^C for 12 hr. The solvent was removed and the residue was nrixed with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic laya- was 
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sq>arated and dried over magnesium sulfate. Solvent was removed and the residue was 
chromatogr^hed on silica gel eluting with ethyl acetate-raethanol-triethylamine 70:30:1 
giving 0.43 g of the title compound as a tan solid: mass spectrum (electrospray, m/b) 
M+H 470.0; (M+2H)*^ 237.0. 

5 

Example 88 

N-f3-Cvano^-f3-fluorophenvlamino)quinolin-6-ynacrylamide 

A solution of 1.00 g (3.60 mmol) of 6-anaino-4-(3-fluOTophenylannno)quinoline-3- 
10 carfoonitrile in 12 niL of THF under N2 was chilled in ice. Triediylamine (0.436 g, 
4.32 mmol) was added followed by 0.393 g (4.32 mmol) of acryloyl chloride and the 
reaction was stirred at 25**C overnight. The solvent was removed and the residue was 
slurried with water and fihered. The crude product was washed with water, dried, 
washed with hot ethyl acetate and dried in vacuo (SO^'C). This yielded 0.862 g of N-[3- 
15 cyano-4-(3-fluorophenylamino)quinolin-6-yl]acrylamide as a hrown solid: mass 
spectrum (electrospray, mi/e): M+H 333.1. 

Example 89 

6.7-Dimethoxv-4-f3-nitrophenvlamino^quinoline-3-carbonitrile 

20 

A solution of 0.500 g (2.00 mmol) of 4-chloTo-6,7-dimethoxy-3-quinolinecarbonitrile 
and 0.332 g (2.41 nunol) of 3-nitroaniline in 6 mL of methyl cellosolve was rcfluxed 
under N2 for 8 hr. Methanol was added, followed by satd NbHCOb (pH 8) and volatile 
material was removed. The residue was slurried with water, collected by filtration and 
25 dried. Recrystallization from ethanol gave 0.480 g of 6,7-dimethoxy-4-(3-nitrophenyl- 
amino)quinoline-3-caibonitrile as yellow crystals: mass spectrum (electrospray, m/e): 
M+H 351.0. 

Example 90 

30 4-f3-BromophenvlaminoV6-ethoxv-7-methoxvquinoline-3-carbonitrile 

A mixnire of 1.00 g (3.82 mmol) of 4~chlon>-6-eti)oxy-7-methoxyquinoIine-3- 
carbonitrile and 0.788 g (4.58 mmol) of 3-bromoaniline in 20 mL of ethanol was 
refluxed under N2 for 7 h. Saturated NaHCOa was added, volatile material was 
35 removed and the residue was azeotroped with ethanol. The crude product was slurried 
with hexane, filtered, washed with water and dried. Recrystallization from ethanol 
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gavc 131 g of 4-(3-biomophcnylaimno)-6-ethoxy-7-inethoxyquino^^^ 
as tan crystals: mass spectrum (electrospiay, m/c): M+H 397.9, 399.8. 



A mixture of 7.95 g (32.6 mmol) of 6-ethoxy-7-methoxy-4-oxo-l,4-dihydroquinoline- 
3>carbonitrile and SO mL of phosph(m>us oxychloride was refhixed for 3h 40 min. The 
phosphorous oxychloride was removed in vacuo and the residue was slurried with ice 
10 water. Solid NaHCOs was added (pH8) and the product was collected by filtration, 
washed well vnxh water and dried in vacuo (40*C). The yield was 7.75 g of 4-chloro- 
6-ethoxy-7-methoxyquinoline-3-carbcHiitrile as a tan solid: mass spectrum (electro- 
spray, nri/e): M+H 262.8, 264.8. 

15 Example 92 



A solution of 10.2 g (45.3 mmol) of methyl 2-aniino-5-ethoxy-4-methoxy benzoate and 
10.8 g (90.7 mmol) of dimethylformamicte dimethyl acetal in 50 mL of dimethyl- 

20 formamide was refluxed for 3 h. Volatile material was removed and the residue was 
azeotroped with toluene and dried in vacuo to give the formamidine as a purple syrup. 
n-Butyllithium (1(X) mmol) in hexane was diluted with 60 mL of tetrahydrofuran at 
-78*^C. A solution of 4.18 g (102 mmol) of acetonitrile in 80 mL of tetrahydrofuran 
was added over 15 min and the solution was stirred for 20 min. The crude 

25 formamidine was dissolved in 80 mL of tetrahydrofuran and added dropwise to the 
cold solution over 0.5 h. After stirring for 2h, die reaction was quenched at -78*'C with 
13 mL of acedc acid. It was allowed to warm to room temperature and volatile material 
was removed in vacuo. The residue was slurried with water and the crude product was 
collected by filtration washed with water and dried. This material was dien washed 

30 with chloroform and dried to give 7.95 g of 6-ethoxy-7-methoxy-4-oxo-l,4- 
dihydroquinoline-3-carbonitrile as yellow crystals: mass spectrum (elecirospray, nVe): 



5 



Example 91 

4-Chlon)-6-ethoxv-7-methoxvquinoline-3-carbonitrile 



6-Ethoxv-7-methoxv-4-oxO' 1 .4-dihvdroquinoline'3-carbonioile 



M-H 243.2. 
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Example 93 

Methvl 2-Am in<v5-^thoxv-4-methoxvben2oate 



A mixture of 17.0 g (66.7 mmol) of ircthyl 5-ethoxy-4-methoxy'2-nitrobenzoate, 
5 13. 1 g (233 mmol) of powdered iron and 17.7 g (334 mmol) of ammonium chloride in 
95 mL of water and 245 mL of methanol was refluxed for 4.5 h. An additicmal 13. 1 g 
of iron was added followed by refluxing for 2.5 h. Then an additional 13.1 g of iron 
and 17.7 g of ammcmium chloride was added and refluxing was continued for 12 h. 
The reaction was filtered through Cdite and nnedianol was removed from the filtrate. 
10 The filtrate was extracted with chloroform and the extracts were treated with Darco» 
evirated and dried in vacuo (50**Q. The yield was 11.0 g of methyl 2-amino-5- 
ethoxy-4-methoxybenzoate as tan crystals: mass spectrum (electrospray, m/e): M+H 



A mixture of 15.0 g (74.1 mmiol) of methyl 3-ethoxy-4-methoxybenzoatc in 45 mL of 
acetic acid was tieated with 15 mL of cone nitric acid dropwise over 12 min. The 
20 reaction was kept at 55''C for 45 minrcooled to 25*'C and poured into ice water. The 
product was extracted into methylene chloride and Uie extracts were washed witii water 
and dil sodium hydroxide, dried and evapwated. The yield was 17.8 g of methyl 5- 
ethoxy-4-methoxy-2-nitroben2oate as yellow crystals: mass spectrum (electrospray, 
m/e): M+H 256.0. 



A mixture of 24.3 g (134 mmol) of methyl 3-hydroxy-4-methoxybenzoate, 36.8 g (267 
30 mmol) of anhyd potassium carbonate and 3 L4 g (201 mmol) of ethyl iodide in 500 mL 
of dimethylformamide was stirred at lOO^'C for 5.5 h. An additional amount of ethyl 
iodide (31.4 g) and potassium carbonate (18.4 g) was added and hearing was continued 
for 2 h more. The reaction was filtered and volatile material was removed from the 
filtrate in vacuo. The residue was slurried with water and filtered to collect the product 
35 which was washed with water and dried. Recrystallization from heptane gave 15.6 g 



225.9. 



Example 94 

Methyl 5-Eth oxv>4-methQxv-2-nitrobenzoate 



Example 95 

Methvl 3-Ethoxv-4-methoxvbenzoate 
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of methyl 3-ethoxy-4-methoxybenzoate as white crystals: mass spectrum (electrospray, 
m/c): M+H 210.9. 

Example 96 

5 Methyl 3-HydK)xv-4-iDethoxvben2oate 

A solution of 30.8 g (183 mmol) of 3-hydioxy-4-methoxybenzoic acid and 6 mL of 
cone sulfuric acid in 600 mL of methancd was lefluxed ovonight Most of the solvent 
was removed and the remaining solution was poured into 600 mL of water containing 
10 25 g of sodium bicarbonate. The product was extracted into ether, treated with Darco» 
dried and evaporated. The yield was 31.8 g of methyl 3-hydroxy-4-methoxybenzoate 
as pale yellow crystals. 

Example 97 

15 6-Ethoxv-4-(3-hvdroxv-4-methvlphenvlaminoV7-methoxyquinolinc-3-<:arbonitrile 

A mixture of 1.00 g (3.82 nmol) of 4-chloro-6-elhoxy-7-methoxyquinoline-3- 
carbonitrile and 0.563 g (4.58 nunol) of 3-hydroxy-4-methylaniline in 20 mL of 
ethanol was refluxed under N2 for 8 h. Saturated NaHCOs was added, volatile material 
20 was removed and the residue was azeotroped with ethanol. The crude product was 
slurried with hexane» filtered, washed with water and cold ethanol and dried. 
Recrysiallization from ethanol gave 0.632 g of 6-ethoxy-4-(3-hydroxy-4- 
methylphenylamino>7-methoxyquinoIine-3-cartx)niirile as light yellow crystals: mass 
spectrum (electrospray, nVe): M+H 349.9. 

25 

Example 98 

4>BTomo-but-2-cnoic acid f4-f3-bromo-phenvlaminoV3-cvano-quinolin-6-vn-amide 

A solution of 1.65 grams (0.01 mole) of 4-hromo crotonic acid (Giza Braun, J. Am. 

30 Chem. Soc. 52, 3167 1930) in 15ml of dichloromethane was treated with 1.74 ml 
(0.02 moles) of oxalyl chloride and 1 drop of N, N- dimethylformamide. After an hour 
the solvents were renx)ved on the rotary evaporator. The residual oil was taken up in 
25 ml of tetrahydrofuran, and 3.39 grams of 6-Amino-4-(3-bromo-phenyIamino)> 
quinoline-3-carbonitrile in 25 ml of tetrahydrofuran was added dropwise. This was 

35 followed by the dropwise addition of 1.92 ml (0.01 1 moles) of diisopropylethylamine. 
After the addition of 25 ml of water and 50 ml of ethyl acetate, the layers were 
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separated. The organic layw was dried ovar anhydrous sodium sulfate, and taken to a 
solid in vacuo. This sdid was digested for an hour with refluxing ethyl acetate dien 
filtercd from the ethyl acetate while still hot Thus was obtained 3.31 grams (68%) of 
4-brt»no-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yll-amide. 

5 

Example 99 

4~Dimcthvlamino-but-2-enoic acid f4'f3-bromO' 
phenvlaminoV3-cyanO'quinolin>6'vn->amide 

10 Fifteen milliliters of a 2 molar solution of dimethylamine in tetrahydrofuran was cooled 
in an ice bath and a solution of 729 mg (1.5 mmoles) of 4-bromo-but-2-enoic acid [4- 
(3-brOTio-phenylamino>3-cyano-quinolin-6-yl]-amide in 5 ml of N, N-<iimethylform- 
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and 15 ml of ethyl acetate were added. The layers were separated and the 

15 organic layer was extracted with an additicm 25 ml of water. The combined aqueous 
layers were extracted with 2-25 ml portions of 1:1 tetrahydrofuran-ethyl acetate. The 
combined organic layers were absorbed onto silica gel and chrcwnatographed on silica 
gel. The column was eluted with a gradient of 1:19 to 1:4 methanol-methylene 
chloride. Obtained was 381 mg (56%) of 4-Dimethylarhino-bul-2-enoic acid [4-(3- 

20 bromo-phenyIamino)-3-cyano-quinolin-6-yl]-amide which melted at 209-21 1 deg. : 
mass spectrum (electrospray, m/e): M+H 225.5, 226.2. 

Example 100 

4-Diethvlamino-hut-2-enoic acid [4-(3-bromo- 
25 phenvlanfnnQV3-cvano-quinolin>6-v l1-amide 

A solution of 3.15 ml (30 mmoles) of diethylamine in 15 ml of tetrahydrofuran was 
cooled in an ice bath and a solunon of 729 mg (1.5 mmoles) of 4-bromo-bui-2-en(ric 
acid [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yl)-amide in 5 ml of N,N-di- 

30 methylformamide was added dropwise. Stirring and cooUng were continued for 2 
hours. Then 25 ml of water and 15 ml of ethyl acetate were added. The layers were 
separated and aqueous layer was extracted with 2-15 ml portions of 1:1 tetrahydro- 
furan-ethyl acetate. The combined cwganic layers were absorbed onto silica gel and 
chromatographed on silica gel. The column was eluted with a gradient of 1:19 to 1:4 

35 methanol-methylene chloride to give 367 mg (51%) of 4-Diethylamino-but-2-enoic acid 
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[4-(3-hronK>-phcnyIainino)-3-C7ano-quinolin-6-yll-am The compound melted at 
141-145 deg: mass spectrum (electrospray, m/e): M+H 478.0, 480-0. 

Example 101 

5 4-Methylamino-but-2"€noic acid f4-n"bromo- 

phcnylaminoV3-cvanO' quinolin-6-vn-amide 

Fifteen milliliters of a 2 molar solution of methylamine in tetrahydrofiiran was cooled in 
an ice bath and a solution of 729 mg (1.5 nunoles) of 4-hromo-but-2-enoic acid [4-(3- 

10 bnMno-phenylamino)-3-cyano-quinolin-6-yl]-amide in 5 ml of N, N-dimethylfcmn- 
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and 15 ml of ethyl acetate were added. The layers were separated aqueous 
layer was extracted with 2-15 ml portions of 1:1 tetrahydrofuran-ethyl acetate. The 
combined organic layers were absorbed onto silica gel and chromatographed on silica 

15 gel. The column was eluted with a gradient of 1:19 to 1:1 methanol-methylene 
chloride. Obtained was 210 mg (32%) of 4-Methylamino-but-2-enoic acid [4 (3- 
hromo-phenylamino)-3-cyano- quinolin-6-yl]-amide which slowly went to a tar in the 
range of 194-202 deg. : mass spectrum (electrospray, m/e): M+H 437.9; M+2H 
219.5. 

20 

Example 102 

2-rvanQ-3>(2-methvl-4-nitroDhenvnacrvlic Acid Ethyl Ester 

A mixture of 2-methyl-4-nitroaniline (38.0 g, 250 mmol), ethyl (ethoxymethylene)- 
25 cyanoacetate (50.8 g, 300 mmol), and 200 ml of toluene was refluxed for 24 h, cooled, 
diluted with 1:1 ether-hexane, and filtered. The resulting white solid was washed with 
hexane-ether and dried to give 63.9 g, mp 180-210^C. 

Example 103 

30 1 .4-Dihvdroq uinoline-8-methvl-6-nitrD-3-carbonitrile 

A stirred mixture of 64 g (230 nmol) of 2"Cyano-3-(2-methyl-4-nitrophenyl)acrylic 
acid ethyl ester and 1.5 L of Dowtherm A was heated at 260^C for 12 h, cooled, diluted 
with hexane, and filtered. The grey solid thus obtained was washed with hexane and 
35 dried to give 5 1 .5 g, mp 295-305^C. 
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Example 104 

4-ChloTO-8-methvl-6-mtrc>>3Kniinolinecarfaoni^^ 

A stirred mixture of l,4-dihydn)quiiK)Hne-8-methyl-6-nitro-3-carbonilrile (47 g, 200 
5 mmol) and 200 ml of phosphorous oxychloride v/^s refluxed for 4 h. The 
phosphorous oxychloride was removed in vacuo> and the residue was stirred with 
methylene chloride at O^C and treated with a slurry of ice and sodium carbonate. The 
organic layer was separated and washed with water. The solution was dried and 
concentrated to a volume of 700 ml. The product was precipitated by the addition of 
10 hcxane and cooling to 0°C. The white solid was filtered off and dried to give 41.6 g, 
mp 210-212^C. 

Example 105 

4- ff3-BromophenvnaminQl-8-methvl-6-nitit)-3-quinQlinecarbonitrile 

15 

A stirred mixture of 4-chloro-8-methyl-6-nitro-3-quinolinecarbonitrile (14.8 g, 60 
mmol), 3-bromoaniline (12.4 g, 72 mmol), pyridine hydrochloride (6.93 g, 60 mmol), 
and 180 ml of ethoxyethanol was refluxed for 1.5 h, cooled, poured into a stirred 
mixture of water and an amount of sodium carbcxiate to give a pH of 8-9* The 
20 resulting yellow solid was filtered, washed with water, dried, digested in boiling ether, 
filtered, and dried to give 22.6 g, mp 263-267*^C. 

Example 106 

4-r(3-BromophenvlVN-acetvlaminQl-8-methvl-6>nitn)-3-qu inolinccarbonitrilc 

25 

A stirred mixture of 4~[(3-bnMnophenyl)amino]-8-methyl-6-nitro-3-quinolinecarbo- 
nitrile (15.3 g, 40 mmol), 0.37 g (3 mmol) of dimethylaminopyridine, 40 ml of acetic 
anhydride, and 80 ml of pyridine was refluxed for 3 h and concentrated at 50^C under 
vacuum. The residue was stirred with methylene chloride and 0.1 N HCl. After 
30 filtration through Celite, the CMrganic layer was washed with water, dried and 
concentrated. The residue was subjected to chromatography on silica gel with 1% 
acetic acid in methylene chloride to give 11.2 g of an ambw glass, NMR (CDCI3) 5 
2.29 (N-acetyl group). 
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Example 107 

8-Bromomethyl-44f3-hromophenvlVN-acetvlaniinoV6-nitn^ 

A sdired mixture of 4-[(3-bnOTiophenyl>N-acetylamino]-8-nniethyI-6-nitio-3- 
5 quinolinecarbonitrile (10.6 g, 25 iranol), N-taromosuccinimide (6.68 g, 37.5 mmol), 
0.30 g of dibenzoyl peroxide, and 200 ml of carbon tetrachloride was refluxed for 2h, 
treated with an additional 0.30 g of dibenzoyl peroxide, and refluxed an addidcmal 2.5 
h, cooled, diluted with methylene chloride, and stined with aqueous sodium bisulfite. 
The organic layer was separated and washed successively with water, sodium 
10 bicarbonate solution, and water. The solution was dried and evaporated to give 15 g of 
a white foam, NMR (CDCI3) 8 5.19 (dd, CKbBr). 

Example 108 

44(3-BromQphcnv nainino1-8-diniethvlaminomethvl>6-nitro-3Kiuinolineca^^ 

15 

To a stirred solution of dimeihylamine in THF (2.0 M; 1 15 ml; 230 mmol) at O^C was 
added a solution of 8-bromomethyl 4-[(3-hromophenyl)-N-acetylaminol- -6-nitro-3- 
quinolinecarbonitiile (11.6 g, 23 mmol) in 115 ml of THF during 15 m. After 
warming to 25®C the mixture was stirred for 2h. The THF was evaporated off, and the 

20 residue was refluxed in 230ml of methanol with 12.7 g (92 mmol) of potassium 
carbonate for 1 h. The mixture was cooled, saturated with CO2 , and concentrated. 
The residue was partitioned with methylene chloride and water. The organic layer was 
washed with water, dried, and concentrated. The residue was subjected to 
chromatography on silica gel with methylene chloride-ethyl acetate-methanol- 

25 triethylamine to give 6.0 g yellow solid, mp 223-22^C 

Example 109 

6-Aniino-44(3-bromophenvnaminol-8-^ime thvlaminomethvl-3-quinolinecarb^^ 

30 A stirred mixture of 4-[(3-bromophenyl)amino]-8-dimethylaminomethyl-6-nitro-3- 
quinolinecarbonitrile (5.98 g, 14.1 mmol), iron powder (2.76 g, 49 mg-atoms), acetic 
acid (5.67 ml, 99 mmol), and 70 ml of methanol was refluxed for 2 h and then 
evaporated to remove methanol. The residue was stirred with water for 10 m, and the 
orange solid was filtered off and washed with 2% acetic acid. The total filtrate was 

35 basified to pH 10 with 5 N sodium hydroxide. The resulting precipitate was extracted 
with methylene chloride. The extract was washed with water, dried, and concentrated. 



wo 98/43960 



PCTAJS98/06480 



-85- 

The residue was subjected to chromatogr^hy on silica gel with ethyl acetate-meduuiol- 
triethylamine to give 3.34 g of amber solid; mass spectrum (electroqpray, m/e) M-f-H 
396.2. 398J. 

5 Example 110 

N- ( 4-r(3-BTomophenyl)aininol-3-cyano-8>dimethvl- 
aminomcth vl-6-quinolinvl 1 -2-butvnamide 

To a stirred mbcture of 2-butynoic acid (0.42 g, 5.0 mmol) and N-methylnxuphoIine 
10 (0.66 ml, 6.0 mmol) in 4.0 ml of THF at 0°C was added i-butyl chloroforaaatc (0.52 
ml, 4.0 mmol)during 10 m. After 10 m a solution of 6-amino-4-[(3- 
hnomophenyl)amino]-8-dimethylaminomethyl -3-quinolinecarbonitrile (0.79 g, 2,0 
mmol) in 4.0 ml of THF was added during 60 s. The mixture was warmed to 25 C, 
stiired for 2 h, and diluted with water. The pH was adjusted to 9-10 with potassium 
15 carbonate, and the resulting solid was filtered off, washed with water, stirred with 
methylene chloride, and filtered. The latter filtrate was concentrated to give a solid 
which was subjected to chromatography on silica gel with methylene chloride-ethyl 
acetate-methanol-triethylamine to give an amber solid; mass spectrum (electrospray, 
m/e)M+H462,464. 

20 

Example 111 

N-(4-ff3-BromophenvnaniinoV3'Cvano-8-dimethvl' 
aminomethvl-6-quinolinyU-2-propenamide 

25 To a stirred solution of 6-amino-4-[(3-hromophenyl)amino]-8-dimethylaminomethyl-3- 
quinolinecarbonitrile (0.20 g, 0.50 mnx)!) and N,N-diisopropylethylamine (0.13 ml, 
0.75 mmol) in 3.4 ml of THF at O^Cwas added acryloyl chloride (0.045 ml, 0.55 
nmiol) during 5 m. After stirring for 3 h at O^C the mixnire was diluted with sodium 
bicarbonate solution. The resulting solid was filtered off, washed with water, dried, 

30 and subjected to chromatography on silica gel with methylene chlmde-ethyl acetate- 
methanol-triethylamine to give a yellow solid; mass spectrum (electrospray, nVe) M+H 
449.9, 452.0. 
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Example 112 

N^f4-rf3-BronK iphenvl^aiDiiK>l-3-cvano-8-dimethv^ 
aiTiiiMimethvl-6-quin rfinvllacctamidc 

5 To a stirred mixtuie of 6-amiiio-4-[(3-bronK)phenyl)aniino]-8-dimeth 

quinolinecarbonitrile (0.20 g, 0.50 nraiol) and 1.5 ml of acetic acid at 25°C was a&ied 
0.14 mi (1.5 mmol) of acetic anhydride. After 60 m volatile matter was evaporated off 
under vacuum. The residue was stirred with sodium bicarbonate solution. The 
resulting solid was filtered off, washed with water, dried, and rectystallized from 

10 isopropanol-hexane to give a light yellow solid, mp 162-167^C 

Example 113 

NM2-Carfaethoxv-4^bisr2-methoxvethoxv>phenvlVN>N-dime thvlformamidine 

15 To a stirred solution of 15.7 g (50 mmol) of ethyl 2-amino-4,5-bis(2-methoxyethoxy)- 
benzoate (Pfizer patent WO 96130347) in 50 nil of DMF at O^C was added 
phosphorous oxychlpride (5.6 ml, 60 mmol) during 15 m. The resulting solution was 
heated at 55^C for 45 m, cooled, diluted with methylene chloride, and treated at O^C 
with 200 ml of N/1 sodium hydroxide during 2 m. The organic layer was separated 

20 and washed at O^C with water. The solution was dried and evaporated with added 
toluene present to give 18.4 g of amber oil; NMR (CDCI3) 6 3.02 (s, Me2N). 



Example 114 

r4-DihvdrQquinoline-5.6-bisf2-methoxvethox vV3-carbonitrile 

25 

To a stirred solution of n-butylllithium (44 ml of 2.5 M in hexane; 1 10 mmol) in 65 ml 
of THF at -78^C was added a solution of acetonitrile (5.85 ml, 1 12 mmol) in 1 10 ml of 
THF during 10 m. After stirring at -78*^C for 15 m, the mixture was treated with a 
solution of N'-[2-carbethoxy-4,5-bis(2-methoxyethoxy)phenyll-N,N-dimcthylfonn- 
30 amidine in 75 ml of THF during 20 m. After 30 m at -78®C the stirred mixture was 
treated with acedc acid (14.3 ml, 250 mmol). The mixture was warmed to 25®C and 
stirred for 2 h. The mixture was evaporated to dryness, and diluted with water. The 
resulting white solid was filtered, washed with water, and dried to give 10.7 g; mass 
spectram (electrospray, m/e) M+H 319.2. 



35 
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Example 115 

4>Qiloro-5.6-bisf2-inethoxvethoxvV3-^u inQKnecarix)m 

A stirred mixture of l,4-dihydroquinolinc-5,6-bis(2-iiKJthoxyethoxy)-3K:arbonitrile 
5 9.68 g, 30.4 mmol) and 30 ml of phosphorous oxychloride was refluxed for 1.5 h. 
The resulting solution was concentrated under vacuum, and the residue was stirred with 
metfiylene chloride at 0**C as ice-water and sodium carbonate were added until pH of 
mbtture was 8-9. The organic layer was separated, washed with water, dried and 
concentrated to give a tan solid; mass spectrum (electrospray, nVc) M+H 337.1, 339.1. 

10 

Example 116 

4-rf3-EthvnvlDhenvnamino1-5,6 -bisf2-methoxvethoxvV3-quinolinecarboni 

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (2.52 
15 g, 7.5 mmol), pyridine hydrochloride (0.87 g, 9.0 mmol), 3-ethynylaniline (1.06 g, 
9.0 mmol), and ethoxyethanol (22 ml) was refluxed for 1.5 h, cooled, diluted with 
water containing potassium carbonate to give pH'-9, and extracted with ethyl acetate. 
The extract was washed well with water, dried, and concentrated. The resulting solid 
was recrystallized from ethyl acetate to give an off-white solid, mp 150-153 . 

20 

Example 117 

4>r3-I>imethvlaminophenvnaniinol -S.6-bis(2methoxvethoxvV3-<3uinolineca^ 

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyeihoxy)-3 quinolinecarbonitrile (0.67 
25 g, 2.0 mmol), pyridine (0.39 ml, 4.8 mmol), 3-dimethylaminoaniline dihydrochloride 
(0.50 g, 2.4 mmol), and ethoxyethanol (6.0 ml) was refluxed for 2 h, cooled, and 
pardticmed with ethyl acetate and water containing potassium carbonate to give ph-9- 
10. The organic layer was washed with water, dried and concentrated. The residue 
was chrtmiatographed on silica gel with methylene chloride-ethyl acetate-methanol to 
30 give an amber glass; mass spectrum (electrospray, m/c) M+H 437.0. 
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Example 118 

4^rn-AcetvlphenvlWmno1-S,frbisf2>methoxyethoxvV3H pinol^ 

In the manner of Example 116, 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinoline- 
carbonitrile was reacted with 3-aminoacetophenone to give the title compound; 
recrystallized firom ethanol to give off-white solid, mp 250-253 (dec). 

Example 119 

Methvl 4-methoxv-3-f3-maroholin-4-vl-propo xv^)benzoate 



10 



A stirred mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloiopropyl> 
mori^oline (25.4 g, 155 mmolX potassium cart)onate (18.8 g, 136 mmol), 
tetrabutylammonium iodide (0.92 g, 2.5 mmol), and 248 ml of 2-butanone was 
refluxed for 20 h. The 2-butanone was evaporated off, and the residue was stirred with 
15 water at O^C. The resulting white solid was filtered off, washed successively with 
water and hexane, and dried; mp 90-94°C. 

Example 120 

Meth yl 4-methoxv-5-n-morpholin -4-vl-mt>DOXv)V2-nitroben^^^^ 

20 

To a stirred solution of methyl 4-methoxy-3-(3-morpholin-4-yI-propoxy))benzoate 
(30.9 g, 100 mmol) in 100 ml of acetic acid at 25^C was added 50 ml of 70% niuic acid 
during 30 m. The solution was heated to 45^C at which point the reaction started and 
was self-sustaining at that temperature. After a total of 1.5 h at 45-50^C the mixture 
25 was cooled to O^C, treated with ice- water and 240 g ( 1 .75 mol) of potassium carbonate, 
and extracted with ethyl acetate. The extract was washed with water, dried, and 
concentrated to give a yellow solid, mp 78-82 C. 

Example 121 

30 Methvl 2-amino-4-methoxv-5-(3-nK>rpholin-4-vl -propoxv^^benzoate 

A solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))-2-nitrobenzoate (32.5 
g, 91.7 mmoO in 110 ml of methanol and 220 ml of ethyl acetate was hydrogenated at 
55 psi in the presence of 2.0 g of 10% Pd on carbon catalyst at 25^C. After 4 h the 
35 mixture was filtered, and the filtrate was evaporated to dryness. The residue was 
recrystallized from acctone-hexane to give a tan solid, mp 78-82^C. 
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Example 122 

Ethvl 2-(dimethvlaminomcthvIcneaniino)"4-methoxy-S- 
f3>moipholin-4-vl-propoxv))benzoatc 



10 



15 



20 



25 



30 



A mixture of methyl 2-amino-4-mcthoxy-5-(3-morpholin-4-yl-propoxy))benzoate (6.49 
g, 20 mmol) and dimethylfonnamide dimethyl acetal (4.25 ml, 30 mmol) was heated at 
lOO^C for 1.5 h. AD volatile materials were evaporated off diiecdy at 70°C to give a 
syrup; mass spectrum (electrospray, m/e) M+H 380.5- 

Example 123 

1.4"Dihvdroquinoline-7-methoxv-6-(3-morpholin>4-yl-propoxvtt-4-oxo-3>carbonitrile 

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 26 ml 
of THF at -78^C was added a solution of acetonitrile (1.85 ml, 45 mmol) in 44 ml of 
THF during 10 m. After stirring at - 78*^C for 15 m, the mixture was treated with a 
solution of ethyl 2-(dimethylaniinomethyleneaniino)-4-niiethoxy-5-(3-moipholin-4-yl- 
propoxy))benzoate (7.6 g, 20 mmol) in 30 ml of THF during 20 m. After 90 m at 
-78^C the mixture was treated with carbon dioxide while warming slowly to 25*^C and 
thai evaporated to dryness. The residue was partitioned with n-butanol (200 ml) and 
half-saturated NaCl solution (40 ml). The organic layer was separated, washed with 
saturated NaCl solution, and evaporated to dryness. The resulting solid was triturated 
successively with boiling acetone and methanol, filtered, and dried to give a tan solid, 
mp 255-260^C. 

Example 124 

4>ChloTD-7-niethoxv>6-G-moroholin-4-vl-proiX)xv)V3-quinoUncc 

A stirred mixture of l,4-Dihydroquinoline-7-methoxy-6-(3-nnK)rpholin-4-yl-propoxy))- 
4-oxo-3-carbonitrile (4.75 g, 13.8 mmol), 0.10 ml of DMF, and 55 ml of thionyl 
chloride was refluxed for 3 h. Volatile matter was removed by evaporation at 30*^C, 
and the residue was stirred at 0°C with a mixture of methylene chloride and water 
containing potassium carbonate to give pH 9-10. The organic layer was separated, 
washed with water, dried and concentrated to give a brown solid; mass spectrum 
(electrospray, m/e) M+H 362.4, 364.4. 
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Example 125 

4-rf3-ChIoro4-fluoiX)phenvUamino1-7-niethoxv-6- 
(^nK>rpholin-4-vl-propoxv^V3-QuinoKnecarbonitrilc 



5 A stirred mixture of 4K:hloro«7-methoxy-6-(3-morpholin-4-yl-pr(qx)xy))-3-quinoKne- 
carbcmitrile (L8 g, 5.0 mmol), 3-chloio-4-fluQroaniline (0.87 g, 6.0 mmol), pyridine 
hydrochloride (1.15 g, 10 mmol), and 15 ml of ethoxycthanol was refluxcd fcMr 2 h, 
cooled, and stiired with hexane and water containing potassium carbmate to give pH 
10. The resulting brown solid was filtered off, washed with water and hexane, and 

10 dried. Recrystallization from etiianol gave an off-white solid, mp 240-244^C. 

Example 126 

4>fO-BromophenvnaminoV7-mcthoxv-6-f3-morpholin-4-vl- 
propoxv)V3-quinolinccarbonitrile 

15 

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy)>3- 
quuiolinecarbonitrile was reacted with 3-bromoaniline to give the title compound; 
lecrystallized from medianol to give an off-white solid, mp 208-21 2®C 

20 Example 127 

4> rf4-Chloro-2-fluorophenvl)amino1-7-methoxv-6' 
r3-morpholin-4>yl-|M'opo xv^V3-quinolinecarbonitrile 

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4 yl-propoxy)>3- 
25 quinolinecarbonitrile was reacted with 4-chloro-2-fluoroanilinc to give the title 
compound; recrystallized from methanol to give an off-white solid, mp 207-212^C 

Example 128 

4-ff3-Hvdroxv-4 -methvlphenvnaminol-7-methoxv-6- 
30 n-morpholin-4>vl-propoxv>V3-Quinol inecarbonitrile 

In the manner of Example 125, 4-chlora-7-methoxy-6-(3-morpholin-4-yl-propoxy)>3- 
quinolinecarbonitrile was reacted with 3-hydroxy-4-methylaniline to give the title 
compound; recrystallized from ethyl acetate lo give an amber solid, mp 222-227**C 
35 (dec). 
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Example 129 

N-f3-Cvano-4-rf3-iodophenvnaniino1-6-quinolinyn-2-propenainide 

Dissolved 500 mg (L29 mmol) 6-amino-4'[(3-iodophenyl)amino]-3-quinolinecarbo- 
5 nitrile in 1 .0 ml of DMF and added 6 ml THF. Chilled to O^^C under N2 and added 200 
^1 (1.43 mmol) triethyl amine and 120 jil (1.44 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes. At 1.5 hours stripped solvent. Slurried residue with water and 
dilute sodium bicarbonate. Collected, washed with water» air dried. Boiled solids in 
ethyl acetate. Filtered off solids» removed solvent of the filtrate, and dried in vacuo, 
10 giving 391 mg of orange-brown solid: mass spectrum (electrospray m/c): M+H = 
441.1. 

Example 130 

6-Amino-4-f(3-iodophenvDaminoV3-quinolinecarbonitrile 

15 

A mixture of 6.70g (16.1 mmol) 4-[(3-iodophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile, 300 ml ethanol, and 18.2 g (80.5 nfunol) SnCh dihydrate was healed to 
reflux under N2. Renwved heat at 2 hours, added ice water. Added sodium 
bicarbonate until pH was basic, forming a diick yellow mixture. Stirred for 2.5 hours. 
20 Extracted with chloroform, stirred organic portion with Darco and filtered through 
ntiagnesium sulfate. Snipped solvent and dried in vacuo, giving 3.48g of yellow- 
brown solid: mass spectrum (electrospray nVe): M+H = 387.0. 

Example 131 

25 4-f(3-Iodophenvnaminol-6>nitro-3-quinolinccarbonitrilc 

A mixture of 3.10 ml (25.7 mmol) 3-iodoaniline, 200 ml ethanol, and 5.00 g (21.4 
mmol) 4-chlofO-6-nitro-3-quinolinecarbonitrile was heated to reflux under N2 for 3.5 
hours. Cooled and made basic with a saturated sodium bicarbonate. Stripped solvents 
30 and azeotroped with ethanol. Slurried residue with hexane and coUected. Air dried, 
washed solids with water, and dried in vacuo. Dissolved solids in 400 ml ethyl 
acetate, stirred with Darco, filtered and removed solvent. Dried solids in vacuo to give 
7.38 g of yellow solid: mass spectrum (electrospray nVe): M+H = 417.0. 
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Example 132 

N- f 3-Cvano-4-rf 3-inethvlphenvnainifiol-6-qmno Knvl ^2-butvnaTO 

Dissolved 597 mg (7.10 mmol) 2-butynoic acid in 25 ml THF under Na and chilled to 
5 O^'C. Added 950 ^il (7.30 mmol) isobutyl chloroformate and 780 ^il (7.10 nunol) 
N-methylmorpholine and stirred for 10 minutes. Added dropwise a solution of 778 mg 
(2.84 mmol 6-amino-4-[(3-methylphenyl)amino]-3-quinolinccarbonitrilc» stirred for 15 
minutes at O'^C and then at 25'*C overnight. Stripped solvent and slurried residue with 
water, drying the gummy solid in vacuo briefly. Boiled solid in ethyl acetate and 
10 collected. Recrystallized from DMF, using ethanol to crash out the product, and dried 
in vacuo, giving 401 mg of yellow-brown solid: mass spectrum (electroq>ray m/€): 
M+H = 341.2. 

Example 133 

15 6-Amino-4-f(3-methvlphenvnaminol-3-quinolinecarbonitrile 

Added 253 mg 10% palladium on carbon to a round bottom flask under N2 and 
covered catalyst with 140 ml ethanol. To this added 2.49 g (8.18 mmol) 6-nitro-4-[(3- 
methylphenyl)amino]-3-quinolinecarbonitrile and 640 ^1 (20.4 mmol) anhydrous 
20 hydrazine. The mixture was heated to refhix for 2 hours 15 minutes and filtered hot 
through celite. Stripped solvent and dried in vacuo, giving 2.455 g of yellow solid: 
mass spectrum (electrospray m/e): M+H = 275.2. 

Example 134 

25 6-NitK)-4-f(3-methvlphenvnamino1-3-quinoline carbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chlon)-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 2.75 ml (25.7 mmol) 3-toluidine was heated to reflux for 4.5 hours. 
Cooled and added a saturated sodium Incarbonate until pH was basic. Stripped 
30 solvents and azeotroped with ethanol. Slurried with hexane, collected, and air dried. 
Washed with water and dried in vacuo. Boiled in ethyl acetate, stirred with Darco and 
filtered. Stripped solvent and dried in vacuo to give 4.82 g of yellow-orange solid: 
mass spectrum (electrospray m/e): M+H = 305.2. 
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Example 135 

N-{4-rf3-ailorophenvnainino1-3-cyano-6-quinolinyl]-2-pro^ 

Dissolved 430 mg (L46 mmol) 6-amino-4-[(3-chloroiAenyl)ainino]-3-qui!Mriinecar^ 
5 nitrile in 4 ml DMF, added 10 ml THF and chilled to O'^C under N2. Added 224 ^il 

(1,60 mmol) triethylamine and 133 jil (1.60 mmol) acryloyl chloride. Removed ice 

bath at IS minutes, reaction complete at this time, but stirred overnight at 2S^C. 

Stripped solvent, added a dilute sodium Incarbonate to die residue and collected solids. 

Washed with wat^ and dried in vacuo. Bdled in ethyl acetate, collected solids and 
10 dried in vacuo, giving 200 mg of orange solid: mass spectrum (electrospray nVe): 

M+H = 349.0, 351.0. 

Example 136 

6-Amino-4-[G--chlorophenvl)amino1-3-quinolinccarboninile 

15 

A mixture of 6.30 g (19.4 mmol) 4-[(3-chlorophenyl)amino]-6-nitro-3-quinoline- 
carix>nitrile, 300 ml ethanol, and 21.9 g (97 mmol) Sna2 dihydrate were heated to 
reflux under N2. Removed heat at 2.5 hours, added ice water and made basic with 
sodium bicarbonate. Stirred fcH- 2 hours and exu'acted with chloroform. Dried organic 
20 layer with sodium sulfate, filtered, stripped solvent and dried residue in vacuo, giving 
5.74 g of yellow-brown solid: mass spectrum (electrospray ra/e): M+H = 295.1, 
297.1. 

Example 137 

25 4-rf3-ChlorDphenvnamino1-6-nitro-3-quinolinecarbonitrile 

A mixture of 10.0 g (42.9 mmol) ) 4-chloro-6-nitrO"3-quinolinecarbonitrile, 260 ml 
ethanol, and 5.40 ml 3-chloroaniline was heated to reflux under N2. Removed heat at 4 
hours, cooled to 25^C and added saturated sodium bicarbonate until the pH was basic. 
30 Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected 
solid, and air dried. Washed solids with water and dried in vacuo. Dissolved in 
boiling ethyl acetate, stirred with Darco, and filtered. Stripped solvent and dried 
residue in vacuo, giving 6.5g of yellow solid: mass spectrum (electrospray m/e): 
M+H = 325.0, 327.0. 
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Example 138 

N-f3-(>ano-4-ff3-niethoxvphenvl)amino1-6-^uinoUnvl]"2-|ir^ 

Dissolved 5O0 mg (1.72 mmol) 6-aniino-4-[{3-inethoxyphenyl)ainino]-3-quinoline- 
5 carbonitrile in 2 ml hot DMF, added 6 ml THF, and chilled to 0°C. Added 264 >il 
(1.90 mmol) triethylamine and 158 ^il (1.90 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes. Stripped solvent at 2 hours. Washed residue with dOute sodium 
bicarbonate, collected solids, wa^ed with water, and air dried. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 288 mg of yellow-orange solid: mass 
10 spectrum (electrospray m/e): M+H = 345.2. 



15 Dissolved 362 mg (4.3 1 mmol) acid in 20 ml THF under N2 and chilled to O^C. Added 
560 ^Ll (4.30 mmol) isobutyl chloroformate and 475 ^il (4.31 mmol) N-methyl- 
moipholine and stirred for 10 minutes. Dissolved 500 mg (1.72 mmol) 6-amino-4- 
[(3-methoxyphenyl)amino]-3-quinolinecarbonitrile in 2 ml hot DMF and added 10 ml 
THF. Added this to the mixed anhydride dropwise, stirred for 15 minutes at O^C and 

20 at 25**C overnight. Stripped solvent, slurried residue with water, collected solids, and 
air dried. Reciy^lized from ethyl acetate and dried in vacuo, giving 270 mg of 
yellow solid: mass spectrum (electrospray nj/e): M+H = 357.1 . 



25 N-{3-cvano-4-f(3-methoxvphenvnamino1-6-quinolinvn>4-pipcridino-2-butvnamidc 

Partially dissolved 1.21 (7.22 mmol) 4-piperidino-2-butynoic acid in 100 ml THF and 
chilled to 0**C under N2. Added 955 jil (8.67 mmol) N-methylmorpholine and 750 jil 
(5.78 mmol) isobutyl chloroformate. Stirred for 40 minutes and added a solution of 

30 840 mg (2.89 mmol) 6-amino-4-[(3-methoxyphenyl)amino]-3-quinolinecarbonitrile 
disserved in 10 ml hot pyridine. At 2 hours, poured into ice water and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate, dried with sodium sulfate, 
and stripped down to a small volume, which was loaded onto a column of silica gel. 
Eluted with 10% methanol/eihyl acetate, stripped solvent of desired fractions, and dried 

35 in vacuo, giving 970 mg of green solid: mass speconm (electrospray nVe): M+H = 
440.1. 



Example 139 

( 3'Cvano-4-rf 3-methoxvphenvl)aminoV6-quinoHn vl 1 -2-butvnamide 



Example 140 
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Example 141 

6-Ainino-4-ff3-methoxvphenvl)ainino1-3-quinolinecarbMitri^ 

S 325 mg of 10% palladium on carbon was added to a round bottom flask under N2 and 
covered with 165 ml ethanoL Added 3.29 g (10.3 manol) 4-[(3-mcthoxyphenyl)- 
amino]-6-nitro-3-quinolinecarbonitrile and SOOfil anhydrmis hydrazine and heated 
mixture to reflux. At L5 hours, filtered hot through celite, stripped solvent and dried 
in vacuo, giving 2.876 g of yellow soKd: mass spectrum (electrospray nVc): M-fH = 
10 29L2. 

Example 142 

4-r(3'methoxvphenyl'tominol-6-nitro-3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol» and 3.0 ml (26.0 mmol) m-anisidine was heated to reflux under N2. Removed 
heat at 4.5 hours and made basic with sanirated sodium bicarbonate. Stripped solvents 
and azeotroped with ethanol. Slurried with hexane and collected crystals. Washed 
with water, dried in vacuo. Dissolved 5.94 g of crude produa in 320 ml boiling ethyl 

20 acetate, stirred with Darco, Altered, stripped solvent, and dried in vacuo, giving about 5 
g of yellow-orange solid: mass spectrum (electrospray xn/c): M+H = 291 . 1 . 

Example 143 

N-(4-f(3-Chloro-4-fluoro-phcnvnaminol-3-cvano-6-quinolinvn-2-butvnanriidc 

25 

Dissolved 336 mg (4.00 mmol) 2-butynoic acid in 20 ml of THF and chilled to 0°C 
under N2. Added 520 ^1 (4.00 mmol) isobutyl chlorofonnate and 440 ^l (4.00 nunol) 
N-methylmofpholine and stirred for 10 minutes. Added a solution of 500 mg (1.60 
mmol) 6-amino-4-[(3-chloro-4-fluon)phenyl)amino]-3-quinolinecarbonitrilc, stirred for 
30 15 minutes at O^C and then at 25*^C overnight. Stripped solvent, washed with water, 
collected and dried in vacuo. Recrystallized from ethyl acetate, giving 148 mg of a 
yellow solid: mass spectrum (electrospray nVe): M+H = 379.1, 381.1. 
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Example 144 

N-f4-ff3>Ch1on>4-fluorophenvnaminol-3-cvano-6-Quinolinv]]-2-proT)e^ 

Dissolved LOO g (3.20 mmol) 6-amino-4-[(3-chloio-4*fluon)phenyl)amino]-3- 
S quinolinecaibonitrile in 2 ml hot DMF, added 12 ml THF and chilled to O^'C under Nj. 
Added 490 ^1 (3.52 mmol) triethyl amine and 295 ^1 (3.52 mmol) acryloyl chloride. 
Ronoved ice bath at 15 minutes, and at 1.5 hours stripped solvent. Slurried residue 
with a dilute sodium bicarbonate, collected solids, and washed with water. 
Recrystallized from ethyl acetate, giving 215 mg of yellow solid: mass spectrum 
10 (electrospray nVe): M+H = 367.1, 369.1. 

Example 145 

N-(4-r(3-Chloro-4"fluorophenvl)aminol-3-cvano-6- 
quinolinvl M-dimcthvlamino-2-bmenamide 

15 

Dissolved 1.50 g (4.80 mmol) 6-amino-4-[(3-chlon>-4-fluon>phenyl)amino]-3- 
quinolinecarbonitrilein50ml THF, added 836 ^1 (4.80 mmol) N,N-diisopropyIethyI- 
amine, and chilled to 0**C under N2. Added 500 jil (4.80 mmol) 4-hromo-bul-2-enoyl 
chlmde and after 1 hour dropwise added the mixture to 10 ml of a 2M solution (19 

20 mmol) of dimethylamine in THF cooled to -78''C. At 2 hours, added 5 ml (9.5 mmol) 
more of dimethyl anfiine solution and warmed to 25*^C. After 1 hour, poured onto a 
cold solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics with 
brine and sodium sulfate, reduced to small volume and loaded onto a column of silica 
gel. Eluted with 70% methanoVethyl acetate, stripped solvent of desired fractions and 

25 dried in vacuo, giving 427 mg of yellow solid: mass spectrum (electrospray nVe): 
M+H = 424.0, 426.0. 

Example 146 

N-f4'ff3-Chloro-4-fluorophenvl)aminoV3-cvano-6- 
30 quinolinyl l-4-diethylamino-2-butenamide 

Added 500 |il (4.80 mmol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mmol) ) 6-amino-4-[(3-chlora-4-fiuorophenyl)amino]-3-quinolinecarbonitrile and 836 
Hi (4.80 mmol) N,N-diisopropylethylamine in 50 ml THF at 0°C under N2. At 1 hour 
35 added the mixture dropwise to 1.26 ml (24 mmol) diethylamine in 1 1 mJ THF chilled 
to -78°C. Removed dry ice bath after complete addition, and at 2 hours, 45 minutes 
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pouied onto a mixtiiie of ice and saturated sodium bicarbonate. Extracted with ethyl 
acetate» dried organic layer with brine and sodiiun sulfate, and stripped solvent. 
Loaded compound cmto a column of silica gel, eluted with 35% methanoVediyl acetate, 
stTiiq>ed solvent from desired fractions, and dried in vacuo, giving 292 mg of yellow- 
5 orange solid: mass spectrum (electrospray n^/e): M-f H = 452.4, 454.4. 

Example 147 

N-f4-rf3-Chloro-4>fluQrophenvnamino1-3-cvano>6- 
quinolinvn-4-nrM>rpholino-2-butenamide 

10 

Added 500 ^1 (4.80 mmol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)ainino]-3-quinolinecarbonitrile and 836 
^il (4.80 mmol) N,N-diisopropylethylamine in 50 ml THF at O^C under N2. At 1 hour 
added the mixture dropwise to 2.09 ml (24 mmol) nK)rpholine in 10 ml THF at O^C. 

15 RenK>ved ice bath upon complete addition and at 3 hours, poured reaction onto a 
mixture of ice and saturated sodium bicarbonate. Extracted with ethyl acetate, dried 
organic layer with brine and sodium sulfate, and stripped solvent Loaded compound 
onto a column of alica gel, eluted with 12% methanol/ethyl acetate, stripped solvent 
from desired fractions, and dried in vacuo, giving 798 mg of yellow solid: mass 

20 spectrum (electrospray m/e): M+H = 466.4, 468.4. 

Example 148 

N-(4-[f3~chloro-4-fIuorophcnvnaminDV3>cvano-6- 
quinolinvl 1 -2-morpholin-4>ylmcthvl-2"propenamidc 

25 

Partially dissolved 1.37 g (8.(K) mmol) 2-morpholin-4-ylmcthyl-2-propenoic add in 50 
ml THF and chilled to O^'C under N2. Added 1.06 ml (9.6 mmol) N-methyl- 
nK>rphoIine and 833 ^1 (6.4 mmol) isobutyl chloroformate. Stirred at O^'C for 1 hour 
and added a solution of 1.00 g (3.20 mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)- 

30 amino]-3-quinolinecarbonitrile in 5 ml pyridine. Stirred overnight at 25'*C. Poured 
onto a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate, 
dried organic layer with brine and sodium sulfate, and stripped solvent to a small 
volume. Loaded onto a column of silica gel, eluted with 1% methanol/ethyl acetate, 
stripped solvent from desired fractions and dried under vacuum, giving 139 mg of 

35 yellow-orange solid: mass spectram (electrospray m/e): M+H = 465.8, 468.0. 
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Example 149 



6-Amino-4-rf3-chlQro-4-fluQrophenvl)amino1-3-quinolinecai^ 

A mixture of 5360 g (15.6 mmol) 4-[(3-chloio-4-fluoiophenyl)amino]-6-nitro-3- 
5 quinolinecarbonitrilc, 250 ml ethanol, and 17.67 g (78.2 mmol) SnCli dihydrate was 
heated to leflux under N2. Removed heat at 1.5 hours and added ice water. Made 
basic with sodium bicarbonate. Stiired for 2 hours extracted with chldrofimn. Added 
brine to the separatory funnel to help separate lay^. Stirred organic layer with Darco 
and dried with sodium sulfate. Filtered, stripped solvent and dried in vacuo, giving 
10 4.460 g of yellow-brown solid: mass spectrum (electrospray nVe): M+H 312.9, 



A mixture of 5.00 g (213 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.75 g (25.8 mmol) 3-chloro-4-fluon>aniline was heated to reflux under 
N2. Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate 
until mixture was basic. Stripped solvents and azeotroped with ethanol. Slurried 
20 residue with hexane, collected solids, washed with water and dried in vacuo. 
Dissolved solids in 250 ml boiling ethyl acetate, stirred with Darco, and filtered. 
Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectrum 
(electrospray nVe): M+H = 343.1, 345.1. 

25 Example 151 

N> ( 4-r(4-BKmcyhenvnaminol-3-cyano-6-quinQ linvn-2-propenamide 

Dissolved 5(X)mg (L47 mmol) 6-amino-4-[(4-bromophenyl)amino]-3-quinoIinecarbo- 
nitrile in 1 ml hot DMF, added 6 ml THF and chilled to 0°C under N2. Added 226^il 
30 (1.62 mmol) triethylamine and 135 ^il (1.62 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes. At 1.5 hours, stripped solvent, slurried residue in dilute sodium 
bicarbonate, collected solids, and dried in vacuo. Boiled solids in ethyl acetate, 
collected, and dried in vacuo, giving 194 mg of yellow-orange solid: mass spectrum 
(electrospray m/e): M+H = 393.1, 395.1. 



315.0. 



Example 150 

4-Ff3-chloro-4-fluorophenvnaininol-6-nitn>-3-quinolinecarbonitrile 



35 
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Example 152 

frAinino-4-r(4-biomophen vnaminoV3-qmn^^^ 

A mixture of 3.10 g (8.40 mmol) 4- [(4-bromophenyl)amino]-6"nitn)-3-quinoline- 
5 carbonitrile, 155 ml ethanol, and 9.47 g (42.0 mmol) SnClz dihydrate was heated to 
reflux under N2. After 4 hours, renxjved heat and added ice water. Made basic with 
sodium bicarbonate and stirred for 2 hours. With mature still basic, extracted with 
chloroform, stirred organic layer with Darco and dried with sodium sulfate. Filtered, 
stripped solvent and dried in vacuo, giving 2.265 g of brown-yellow solid: mass 
10 spectrum (elcctrospray nVe): M+H = 339.0, 341.0. 

Example 153 
4> r(4~Bromophenvnamino1-6-nitro-3-quinolinecarbcHiitrile 

15 A mixture of 5.00 g (21.5 mnx)!) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 4.42 g (25.8 mmol) p-bromoanilinc was heated to reflux under N2 for 3 
hours. Removed heat and added saturated sodium tncarbonate until basic. Stripped 
solvents and azeotxoped with ethanol. Slurried residue with hexane, collected solids, 
and air dried. Washed with water and dried in vacuo. Boiled in 1.4 liters ethyl acetate, 

20 and without completely dissolving all solids, stirred with Darco, and filtered. Stripped 
solvent and dried in vacuo, giving 3.524 g of yellow solid: mass spectrum 
(electrospraym/e): M+H = 369, 370.9. 

Example 154 

25 N- ( 3>Cyano-4-f (3.4-diflu(H'ophenvI Wiino1-6'quinolinvn- 2>propcnamide 

Dissolved l.OOg (3.37 mmol) 6-amino-4-I(3,4-difluorophenyl)aminol-3-<iuinoline- 
carbonitrile in 2 ml DMF, added 1 2 ml THF, and chilled to 0**C under N2. Added 5 1 7 
Ml (3.71 mmol) triethylamine and 310 ^1 (3.72 mmol) acryloyi chloride. Removed ice 
30 bath a 15 minutes. At 3.5 hours stripped solvent and slurried residue with dilute 
sodium bicarbonate. Collected solids, washed with water, and air dried. Boiled in 
ethyl acetate, collected solids and dried in vacuo, giving 332 mg of yellow solid: mass 
spectrum (electrospray m/e): M+H = 35 1 . 1 . 
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Example 155 

6-AmirK>-4-ff3.4-difluorophenyl)aniinoV3-qu™Unec^^ 

A mixture of 4.53 g (13.9 mmol) 4~[(3,4-difluorophcnyl)ainino]-6-nitro-3Kjuiiioline- 
5 carbonitrile, 200 ml ethanol and 15.72 g ( 69.4 mmol) SnCl2 dihydrate was heated to 
reflux under N2. Removed heat at 1.5 hours* added ice water and made basic with 
sodium Incarbonate. Stirred for 2 hours and extracted with chloroform. Stirred 
organic layer with Daico, dried with sodium sulfate and filtered. Stripped scdvent and 
dried in vacuo, giving 3.660 g of yellow-green solid: mass spectrum (electrospray 
10 m/e): M+H = 297.1. 

Example 156 

4rfG.4-DifluoTophcnvl)amino1-6>nitro-3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chlon)-6-nitn>-3-quinolinecarbonitrile» 250 ml 
ethanol and 2.55 ml (25.8 mnnol) 3,4-diflu(Hoaniline was heated to reflux under N2. 
Removed heat at 3.5 hours and made basic with saturated sodium bicarbonate. 
Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected 
solids and air dried. Washed with water and dried in vacuo. Dissolved in ethyl acetate, 

20 stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 5.02 g of 
yellow solid: mass spectrum (electrospray m/e): M+H = 327.1. 

Example 157 

N-(4>f(3-Chlon>>4-thiophenoxvphenyl)aminol-3-cyano-6-quinolinvn-2-butvnamidc 

25 

Dissolved 314 mg (3.72 mmol) 2-butynoic acid in 40 ml THF under N2. Chilled to O*' 
and added 409 (3.72 mmol) N-methylmorpholine and 485 (il (3.72 mnool) isobutyl 
chloroformate and stirred for 10 minutes. Added dropwise a solution that was prepared 
by dissolving 1.00 g (2.48 mmol) 6-amino-4-[(3-chloro-4-thiophenoxyphenyI)aminoJ- 

30 3-quinolinecarbonitrile in 2.0 ml hot DMF and adding 20 ml THF. Stirred mixture for 
15 minutes at 0^ and 25*^C overnight. To drive reaction to completion, added 1.24 
mmol of the mixed anhydride (104 mg acid, 136 |il NMM, and 161 ^ll isobutyl 
chloroformate) in 15 ml THF. Stirred overnight. Stripped solvent, dried in vacuo. 
Recrystallized from ethyl acetate, dried in vacuo, giving 284 mg of yellow-orange 

35 solid: mass spectrum (electrospray nVe): M+H = 469.2, 471.2. 
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Example 158 

6-Amno-4-rf3-chloK)-4-tfaiophenoxyphenvl)aminol-3-quinolm 

A mixture of 6.753 g (15.6 mmol) 4-[(3-chloro-4-thiophenoxyphenyl)aiTuno]-6-nitro- 
5 3-quinolinecarbonitrile, 250 ml ethanol, and 17.66 g (78.0 mmol) SnCl2 dihydrate was 
heated to reflux under N2. Removed heat at 2 hours, added large volume of ice water, 
and made basic with sodium bicarbonate. Stirred for 2 hours and with mixture still 
basic, extracted with chloroform. Stirred organic layer with Darco, dried with sodium 
sulfate, filtered, stripped solvent and dried in vacuo, giving 5.996 g of yellow-brown 
10 solid: mass spectrum (electrospray m/e): M+H = 403. 1 , 405. 1 . 

Example 159 

4-ff3-ChloTo-4-thiophenoxyphenvDaminol-6-nitn>3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro6-nitro-3-quinolinecarbonitriIe, 250 ml 
ethanol, and 6.07 g (25.6 mmol) 3-chlon>4-thiophenoxyaniline was heated to reflux 
under N2. Removed heat at about 8 hours, made basic with saturated sodium 
bicarbonate,, stripped solvents and azeotroped with ethanol. Slurried residue with 
hexane and collected solids. Washed with water and dried in vacuo. Dissolved neariy 

20 c(»npletely in 400 ml ethyl acetate, stirred with Darco and Altered. Stripped solvent and 
boiled in hexane to remove last of the excess aniline. Dried in vacuo, giving 6.90 g of 
red solid: mass spectrum (electrospray m/c): M+H = 433.1, 435.1. 

Example 160 

25 N- ( 3-Cyano>4-[f 3~cvanophenvl)amino1'6-quinolinvl ] -2-propenamide 

Dissolved 729 mg (2.56 mmol) 6-amino-4-[(3-cyanophenyl)amino}-3-quinoline- 
carbautrile in 2 ml hot DMF, added 12 ml THF and cooled to 0**C under N2. Added 
392 ^il (2.81 mmol) triethylamine and 234 ^il (2.81 mmol) aciyloyl chloride. Removed 
30 ice bath after 15 minutes and stripped solvent at 2 hours. Washed residue with water 
and collected solids. Recrystallized from ethyl acetate and dried in vacuo, giving 318 
mg of yellow solid: mass spectrum (electrospray m/c): M+H = 340.1. 
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Example 161 

N-f3-(>ano-4-ff3-cvanophenvnamino1-6-quinolinyl)-4-piperi 

Partially dissolved 1.46 g (8.75 iranol) 4-piperidino-2-butynoic acid in 100 ml THF 
5 and chilled to 0°C under N2. Added 1.16 nd (10.5 nmK>l) N-methylmorpholine and 
911^1 (7.00 mnK>l) isobutyl chloxofonnate and stirred for 30 minutes. Added a 
solution of LOO g (3.50 mmol) 6-amino-4-[(3-cyanophenyl)aminol-3-quinoline- 
carbonitrile in 8 ml pyridine. At 3.5 hours poured onto ice bath and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate» dried organic layers with 
10 magnesium sulfate, filtered, and reduced solvent to a small volume. Lx>aded compound 
onto a column of silica gel and eluted with 7% methanol/ethyl acetate. Stripped solvent 
from desired fractions and dried in vacuo, giving 1.008 g of off-white solid: mass 
spectrum (electrospray nx/e): 435.0. 

IS Example 162 

6-Amino-4-[(3-cyanophenvl)amino]-3-quinolinecarbonitrile 

Added 100 mg of 10% palladium on carbon to a round bottom flask under N2 and 
covered with 50 ml ethanoL Added l.OOg (3.17 mmol) 4-[(3-cyanophenyl)amino]-6- 
20 mtro-3-quinolinecarbonitriIe and 250 ^1 (7.39 mmol) anhydrous hydrazine and heated 
to reflux. Removed heat at 2 hours and filtered hot through celite. Stripped solvent 
and dried in vacuo, giving 887 mg of yellow solid: mass spectrum (electrospray nVe): 
M+H = 286.2. 

25 Example 163 

4-ff3-Cvanophenvl)amino1-6-nitro-3-quinolinecarbonitrilc 

A mixture of 5.(X) g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 nd 
ethanol, and 3.04 g (25.8 mmol) 3-aminobenzomtrile was heated to reflux. Removed 
30 heat at 3.5 hours and made basic with sauirated sodium bicarbonate. Stripped solvents 
and air dried. Slurried residue with hexane and collected solids. Washed with water 
and dried in vacuo. Boiled in large volume ethyl acetate, collected solids and dried in 
vacuo, giving 5.15 g of yellow-brown solid: mass spectrum (electrospray ra/e): 
316.0. 
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Example 164 

N-t3-Cvano-4>rn-cthynylphenvDaimno1-6-quinolinvl]-2>butvnam 

Dissolved 370 mg (4.40 mmol) 2-butynoic acid in 20 ml THF under N2 and chilled to 
5 O^C. Added 484 fil (4.40 mmol) N-meihylmorphoIine and 572 \il (4.40 mmol) 
isobutyl chloiofomiate and stirred for 10 minutes. Added a solution of 500 mg (1.76 
mmol) 6-amino-4-[(3-ethynyIphenyl)amino]H)uinoline-3H:aibonitrile in 1 nil DMF and 
10 ml THF. Removed ice bath at 15 minutes and stirred overnight at 25^C Stripped 
solvent, slurried residue with water, collected solids, and dried in vacuo. Boiled in 
10 ethyl acetate, collected solids and dried in vacuo, giving 494 mg of yellow solid: mass 
spectrum (electrospray m/e): M+H= 350.9. 

Example 165 

N-(3-CVano-4-f(3-ethvnvlphenvlkniinol-6-quinolinvl)-2-propenanriide 

15 

Dissolved l.OOg (3.52 mmol) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinoline" 
carbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0**C under N2. Added 
539 ^1 (3.87 mmol) triethylamine and 322 fll (3.87 mmol) aciyloyl chloride. Removed 
ice bath at 15 minutes and stripped solvent at 1.5 hours. . Slurried residue in water, 
20 collected solids and air dried overnight. Reciystallized from ethyl acetate, dried in 
vacuo, giving 302 mg of orange solid: mass spectrum (electrospray m/e): 339. 1. 

Example 166 

N'(3>cvanO"4-[(3-ethynylphcnyl)amino1"6^uinolinvn-4-piperidino-2-butynamide 

25 

Pardally dissolved 1 .03 g (6.16 mmol) 4-piperidino-2-butynoic add in 70 ml THF and 
chilled to O'' under N2. Added 812 ^1 (7.38 mmcX) N-methylmorpholine and 640 |il 
(4.92 mmol) isobutyl chloroformate. After 0.5 hour stirring, added a solution of 7(X) 
mg (2.46 mmol) 6'amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile 

30 dissolved in 5 ml pyridine. At 1 hours poured onto ice bath and made basic with a 
saturated solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics 
with sodium sulfate, reduced to a small volume and loaded onto a column of silica gel. 
Eluted with 8% methanol in ediyl acetate. Stripped solvent of desired fractions and 
dried in vacuo, giving 641 mg of yellow-orange solid: mass spectrum (electrospray 

35 nVfe): 

M+H = 434.2. 
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Example 167 

6-Amino-4-[G-ethvnvlphenyDaininoV3Kiuinolinecarbomtrile 



5 A mixture of 2.00g (6.36 mmol) 4-I(3-ethynylphenyl)aminol-6-nitrc>-3-quinoline- 
cait)onitrile, 100 ml ethanoU and 7 J9 g (31.8 mmol) SnCb dihydrate was heated to 
reflux under Removed heat at 3.S hours and added ice water. Made basic with 
sodium bicarbonate and stirred for 2 hours. Extracted with chloroform, stirred organic 
Ixyet with Darco» dried with sodium sulfate, fihered, stripped solvent, and dried in 

10 vacuo, giving 1.737 g of yellow-brown solid: mass spectrum (electrospray m/t): 
M+H = 285.2. 



A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 nil 
ethanol, and 3.82 g (32.6 mmol) 3-ethynylaniline was heated to reflux under N2. 
Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate until 
basic. Stripped solvents and azeotroped with ethanol. Slurried residue with hexane 
20 and collected solids. Washed with water and dried in vacuo. Dissolved in ethyl 
acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 4.544 g 
of yellow solid: mass spectrum (electrospray m/e): M+H = 315.1 . 



25 N- 1 4-f (3-Bromophenvnaniinol-3-cvano-6-quinolinvn-4-piperidino-2-butvnamide 

Partially dissolved 1.23 g (7.37 mmol) 4-piperidino-2-butynoic acid in 40 ml THF and 
chilled to O^^C under N2. Added 973 ^l (8.4 mmol) N-methylmorpholine and 768 fil 
(5.9 mmol) isobutyl chloroformate. Stirred 10 minutes and added a solution of 1.00 g 

30 (2.95 mmol) 6-aniino-4-f(3-bromophenyl)amino]-3-quinolinecarbonitrile in 2 ml DMF 
and 10 ml THF. Removed ice bath ai 15 minutes and at 5 hours added 2.95 mmol 
more of mixed anhydride (.493 g acid, 487 ^1 NMM, and 384 \il isobutyl chloro- 
formate), stirred overnight at 25°C. Stripped solvent, slurried residue with water, and 
collected solids. Boiled in ethyl acetate and collected. Dissolved in 20% 

35 methanol/chloroform and coated 5 g of silica gel. Flash chromatographed with 20% 



Example 168 
4-f(3-Ethvnvlphenvl)amino1-6>nitro-3-quinolinecarbonitrile 



Example 169 
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methanoVethyl acetate, stripped solvent of desired fracdons and dried in vacuo» giving 
122 mg of brown solid: mass spectrum (electrospray m/e): M+H = 488.0, 489.9. 

Example 170 

5 N- ( 4-f (3-BromophenvnaminoV3>cvano-6-quinolinyi 1 -4-dipK)pvlamino-2>butynamide 

Partially dissolved 1.28 g (7.0 mmol) 4-dipropylamino-2-butynoic acid in 100 ml THF 
and chilled to O^'C under N2. Added 974 ^1 (8.85 mnK>l) N-methylmorpholine 768 ^1 
(5.90 mmol) isobutyl chlorofomiate and stirred for 30 minutes. Added a solution of 

10 1.00 g (2.95 mmol) ) 6-amino-4-[(3-brcHnophenyl)aniino]-3-quinolinecarbonitrile in 8 
nd pyridine. At two hours, quenched with ice water and extracted with ethyl acetate. 
Dried organic layer with magnesium sulfate, reduced solvent to a small volume and 
loaded onto a column of silica gel. Eluted with ethyl acetate, snipped solvent from 
desired fractions and dried in vacuo, giving 764 mg of yellow solid: mass spectnun 

15 (electrospray m/e): M+H = 504, 506.4. 

Example 171 

N-(4-ff3-Bromophenynaminol"3-cvano-6-quinolinvll-2- 
mQrphQliq-4-ylmgthyl-2-pn;>pfin^dfi 

20 

Partially dissolved 1.26 g (7.37 mmol) 2-morpholin-4-yImethyl-2-propenoic acid in 40 
ml THF and chilled to OX under N2. Added 810 fil (7.37 mmol) N-methylmorpholine 
and 950 jil (7.37 mmol) isobutyl chloroformate. After stirring 10 minutes, added a 
solution of 1.00 g (2.95 mmol) 6Tamino-4-[(3-bromophenyl)amino]-3-quinoline- 
25 cartx>nitrile in 2.5 ml DMF and 20 ml THF. Stripped solvent at 2 hours, slurried 
residue with water, collected solids* and dried in vacuo. Recrystallized from ethyl 
acetate and dried in vacuo, giving 334 mg of yellow-orange solid: mass spectrum 
(electrospray m/e): M+H = 492, 494.3. 

30 Example 172 

N- ( 4-f(3-Bromo-4-fluorophenvl)amino1-3-cyano-6- 
quinolinvl 1 >4-dimethvlaminO'2-butenamide 



35 



Made 2.25 nunol of 5-bromo-but-2-enoyl chloride by mixing 386 ^il (2.25 mmol) 
tiimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 \il (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
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and dissolved in 10 ml THF. This solution was added to a niixture of 800 mg (2.25 
nrniol) 6-amino-4-[(3-bTomo-4-fluw(^henyl)amino]-3-quinolinecarboni 50 ml 
THF, and 392 ^il (2.25 mmol) N,N-diisopropylethylamine chilled to 0**C under N2. At 
1 hour, added dropwise to a solution of 5.62 ml of 2.0M dimethyl amine in THF, ( 1 1.2 

5 mmol) at -TSX. Removed dry ice bath after complete addition. After 2 hours, poured 
into a cold solution of sodium bicarbonate, extracted with ethyl acetate, dried organic 
layer with sodium sulfate and reduced solvent to a small volume. Loaded onto a 
colimui of ^ica gel and eluted with 50% methanol/ethyl acetate. Stripped solvent of 
desired fractions and dried in vacuo, giving 386 mg of yellow solid: mass spectrum 

10 (electrospray m/c): M+H = 467.9, 469.9. 

Example 173 

N- f 4-[(3-Bromo-4-fluorophenvnaminoV3-cvano-6' 
quinolinvl ) -4-diethvlamino-2-butenamide 

15 

Made 2.25 mmol of 5-bromo-but-2-aioyl chloride by mixing 386 nl (2.25 mmol) 
trimethylsilyl 4-bromo-but-2-enoatc, 10 ml methylene chloride, 294 jil (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 

20 mmol) 6-aniino-4-[(3-bromo-4-fluorophenyl)amino]-3-quinolinecarbonitrile, 50 ml 
THF, 3 ml DMF (failed to dissolve amine) and 392 jiil (2.25 mmol) N,N-diisopropyl- 
ethylamine chilled to 0°C under N2. Removed ice bath at 20 minutes. At 1 hour added 
. dropwise to a solution of 1.2 ml (11.2 mmol) diethylamine in 4.4 ml THF chilled to 
-78**C. Removed dry ice bath after complete addition and stirred for 3 hours. Poured 

25 into a mixnire of ice and saturated sodium bicarbonate, extracted with ethyl acetate, 
dried organic layor with sodium sulfate and reduced solvent to a small volume. Loaded 
compound onto a column of silica gel, eluted with 30% methanol/ethyl acetate, stripped 
solvent from desired fracticHis and dried in vacuo, giving 321 mg of yellow-brown 
solid: mass spectrum (electrospray nVe): M+H = 496.0, 497.9. 

30 

Example 174 

N-M-rf3-BronK>-4-fluorophenvl)amino1-3'Cvano-6- 
quinolinvl ) "4-morpholino-2-butenamide 



35 



Made 2.25 mmol of 5-twomo-but-2-enoyl chloride by mixing 386 jil (2.25 mmol) 
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 \i\ (3.38 mmol) 
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oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a mixtuie of 800 mg (2.25 
mmol) 6-amino-4>[(3-lTOmo-4-fluOTophenyl)amino]-3-quinolinecarbonitrile, 50 ml 
THF, and 392 ^il (2.25 mmol) N J^J-diisopropylethylamine chilled to 0**C under N2. At 

5 1 hour, added the mixtuie dropwise to a solution of 1 ml (1 L2 mnK>l) morpholine in 
4.5 ml THF chilled to OX. After complete addition, removed the ice bath» and at 2 
hours poured onto a mixture of ice and saturated sodium bicarbonate. Extracted with 
ethyl acetate, dried organic layer with sodium sulfate and reduced solvent to a small 
volume. Loaded onto a column of silica gel, eluted with 12% methanol/ethyl acetate, 

10 stripped scdvent from desired fractions and dried in vacuo, giving 369 mg of yellow 
solid: mass spectrum (electrospray m/e): M+H = 509.9, 51 1.9. 



Made 2.07 mmol of 5-bromo-but'-2-enoyl chloride by mixing 363(il (2.07 mmol) 
trimethylsilyl 4-bronK>-but-2-enoate, 8 ml methylene chloride, 270 jir(3.10 mmol) 
oxalyl chloride and 2 drops of DMF. Removed solvent when bubbling subsided and 

20 dissolved in 10 ml THF. The acid chloride solution was added to a mixture of 8(K) mg 
(2.07 mmol) 6-aniino-4-[(3-bromo-4-fluorophenyl)amino]-7-methoxy-3-quinoKne- 
carbonitrile, 50 ml THF, and 721 jil (4.14 mmol) N,N-diisopropylethylamine chilled to 
0°C under N2. At 1.5 hours added this mixture to a solution of 900 \il (10.4 mmol) 
morpholine in 4.3 ml THF at 0**C. Warmed to 25°C after complete addition, and at 2 

25 hours added 900 (il more morpholine. At 3 hours, poured onto a mixture of ice and 
saturated sodium bicarbonate, extracted with ethyl acetate, dried with sodium sulfate, 
and reduced solvent to a small volume. Loaded compound onto a column of silica gel, 
eluted with 12% methanol/ethyl acetate, stripped solvent fix>m desired fractions, and 
dried in vacuo, giving 287 mg of orange-brown solid: mass spectrum (electrospray 



15 



Example 175 

N- ( 4-f f 3-Bromo-4-fluorophenvnamino]-3-cvano-7-methoxv-6- 
quinolinyl)-4-morpholino-2''butenamide 



30 nVe): M+H = 539.9, 541.9. 



Example 176 

4-[(3'Bn>mophenvnaminol-7-ethoxv-6-methoxV'3'quinolinecarbonitrile 



35 



A mixtuie of 500 mg (1.90 mmol) 4-chloro-7-ethoxy-6-methoxy-3-quinoline- 
caibonitrile, 20 ml ethanol, and 250 ^1 (2.28 mmol) 3-bromoaniline was heated to 
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reflux under N2. At 3 hours» added 103 ^1 (0.95 mmol) and 10 ml ethanol and 
zefluxed overnight. Removed heat and made basic with saturated sodium bicarbonate. 
Stripped solvent, slnrried residue with hexane, collected solids, and dried. Washed 
with water and dried in vacuo, giving 554 mg of tan solid: mass spectrum 
5 (electrospraym/e): M+H = 398, 399.8. 

Example 177 

7>Ethoxv-44n-hvdroxv-4-methvlphenvnaminol-6^methoxv-3-quinolinecarbonitrik 

10 A mixture of 500 mg (1.90 mnool) 4-chlon>-7-ethoxy-6-methoxy-3-quinoline- 
caibonitrile, 30 ml ethanol, and 281 mg (2.28 mnK>I) 3-hydroxy-4-methylaniline was 
heated to reflux under N2 overnight. Removed heat and made basic with saturated 
sodium bicarbonate. Stripped solvents and slunied residue in hexane. Collected 
solids, washed with water, and dried in vacuo, giving 364 mg off-white solid: mass 

15 spectrum (electrospray nVe): M+H = 349.9. 

Example 178 

4-ChlorD-7-ethoxv>6-melhoxv-3-quinQlinecarbonitrile 

20 Mixed 122 mg (0.50 mmol) 7-ethoxy-l,4-dihydro-6-methoxy-4-oxo-3-quinoline- 
carbonitrile and 2.0 ml methylene chloride under N2 and kept temperature near 25°C. 
Added 218 ^1 (2.5 mmol) oxalyl chloride and 10 jil (0.125 mmol) DMF. Stirred 
overnight, diluted with chloroform and stirred in saturated sodium bicarbonate until 
basic. Separated layers and dried organics with magnesium sulfate, stripped solvent 

25 and dried in vacuo, giving 117 mg of tan solid: mass spectrum (electrospray m/e): 
M+H = 262.8, 264.8. 

Example 179 

7-Ethoxv-1.4-dihvdTO-6-methoxv-4-oxo-3-quinolinecarbonitrile 

30 

Added 54.0 ml (135 mmol) n-butyl lithium to 150 ml THF and chilled to *78°C under 
N2. Added dropwise over 20 minutes 7.05 ml (135 mmol) acetonitrile in 200 ml THF. 
Stirred 15 minutes and added a solution of 17.99 g (64.2 mmol) methyl 4-ethoxy-5- 
methoxy-2-(dimethylaminomethyleneamino)benzoate in 150 ml THF dropwise over 20 
35 minutes. Let stir for 0.5 hour at -78''C Added 1 LO ml (193 mmol) acedc acid and 
warmed gradually to 25^C. After 2.5 hours, stripped solvent, slurried residue with 
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water, coBected solids and dried in vacuo, giving 13.025 g of yellow solid: mass 
spectnin)(electrosprayin/e): M+H = 245^. 

Example 180 

5 Methvl4-ethoxv-S-methQxv>2-fdimethvlaminome thvleneaminolben2oate 

A mixture of 15.056 g ( 66.9 mmol) methyl 2-amino-4-ethoxy-5-methoxybcnzoate and 
14J ml (100 mmol) NJ^-dimethylfomaamide dimeAylacetal was heated to lOO^'C 
under N2. At 4.5 hours added 4.7 ml (33.3 mmol) mcwc DMF/DMA and removed heat 
10 at 5 hours. Stripped solvent, azeoticqped with toluene, and dried in vacuo, giving 
18.21 1 g of grey-brown solid: mass spectrum (electrospray m/c): M+H = 281.3. 

Example 181 

Methvl 2-amino-4-cthoxv-5-methoxvbenzpatc 

15 

A mixture of 24.1 10 g (94.5 mmol) methyl 4-ethoxy-5-methoxy-2-nitroben2oate, 
15.81 g (283 mmol) iron powder, 25.28 g (472 mmol) ammcmium chloride, 135 ml 
watCT, and 350 ml medianol was heated to reflux under N2. At both 3 and 5.5 hours 
added the same amount of iron and ammonium chloride. Removed heal at 6.5 hours, 
20 added ethyl acetate and saturated sodium bicarbonate, filtered through celiie and 
separated layers. Washed organic layer with saturated sodium bicarbonate, dried with 
magnesium sulfate, stripped solvent, and dried in vacuo, giving 17.594 g of pink solid: 
: mass spectrum (electrospray m/e): M+H = 226.2. 

25 Example 182 

Methvl 4-ethoxv-5-methoxv-2-nitrDben2oate 

Dissolved 5.00g (23.7 mmol) methyl 4-ethoxy-3-niethoxybenzoate in 25 ml acetic acid 
under Nj and added 6.1 ml (95.1 mmol) 69% niuric acid dropwise over 30 minutes. 
30 Heated to 50''C for 1.5 hours and poured onto ice bath. Extracted with chloroform, 
washed with dilute sodium hydroxide solution and filtered through magnesium sulfate. 
Stripped solvent and dried in vacuo, giving 5.268 of off-white solid: mass spectmm 
(electrospray nVc): M+H = 255.8. 
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Example 183 

Methvl 4-ethoxv-3-methoxvfaenzoate 

A mixture of 25.0 g (137 mmol) methyl vanillate, 38.87 g (274 mmol) potassium 
5 carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was heated to lOO^C 
under N2. At 2.5 hours, cooled and removed solids. Stripped solvent, and partiti<med 
between water and methylene chloride. Stripped solvent and dried in vacuo, giving 
25.85 g of white solid: mass spectrum (Hm/c): M = 210.0. 

10 Example 184 

N-f4-[f3-ChlOTo-4-flnorophenvnaminoV3-cvano-6- 
quinolinvn-4-dimethvlamino-(Z)-2-butcnaniide 

A mbcture of 0.05g (0.1 ISmmol) N-[4[(3-chloro-4-fluorophenyl)amino]-3-cyano-6- 
15 quinolinyl]-4-dimethylamino-2-butynamide and 6mg of Lindlar catalyst in lOmL of 
methanol was hydrogehated at room temperature overnight. The mixture was filtered 
through a pad of Celite. After the solvent was removed, the residue was purified by 
thin-layer chromatography eluted with 30% methanol in ethyl acetate. The product was 
dried to give 0.018g (36%) pale yellow solid; HRMS m/z 423.1270 (M *•). 

20 

Example 185 

N-f4'r(3-Ch]OTO-4-fluoTophenvnaminol-3'Cvano-6- 
quinolinvn-4-methoxv-(Z)"2>butenamide 

25 A mixture of 0.05g (0.1 18mmol) N-[4[(3-chloro-4-fluorophenyl)amino]-3-cyano-6- 
quinolinylH-methoxy-2-butynaimde and 6mg of Undlar catalyst in 15mL of methanol 
was hydrogenated at room tempoature for 5.5hrs. The mixture was filtered through a 
pad of Cfelite. The solvent was removed to give 0.05g (99.7%) yellow solid; HRMS 
m/z 410.0928 (M*0. 

30 

Example 186 

4-lf4-rf3-Bn>mophenyl^amino1-3-cyanO'6-quinolinvlV 
amino1-2-niethvlene>4-oxo-butanoic add 



35 Itaconic anhydride (0.1 4g, 1.25mmol) was added portionwise to a solution of 0.1 g 
(0.30mmol) of 6-anriino-4-[(3-hronK)phenyl)arnino]-3-quinolinecarbonitrile in 2mL of 



wo 98/43960 



PCT/US98/06480 



Oil- 

etbyl acetate under N2. After stirring at room temperature overnight, the reaction 
solution was added into ice water and hexane* The product was collected, washed with 
water, ether and hexane, and dried in vacuo to give 0.09g (68%) of yellowish brown 
solid; ESMS m/z 45L2 (M+H*). 

5 

Example 187 

N44-r(3-Broniophenvnarnino1-3-cvano-6-quinohnvll>4^ethvlan nno-2-butvn^ 

Isobutyl chloToformate (0.261g, L91imnoI) was dropwise added into an ice cold 
10 solution of 4-diethylaniino-2-butynoic acid (0.456g, 2.94mmol) and N-methyl- 
morpholine (0.294g, 2.94mmol) in SOmL of letrahydrofuan under N2. Afto" stirring 
for 30min, a solution of 0.5g (L47mmol) of 6-amino-4'[(3-bronK)phenyl)amino]-3- 
quinolinecarbonitrile in 3mL of pyridine was added dropwise and the mixttire was 
stilted at O^C for 2hr. The reaction was quenched with ice water, poured into saturated 
15 sodiiun bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by thin-layer chromatography eluted with 15% methanol 
in ethyl acetate. The product was cdlected, and dried in vacuo to give 0.2g (28.5%) of 
pale greenish yellow solid; ESMS m/z 476.2, 478.2 (M+H*); mp 133-135 ^^C. 

20 Example 188 

N-r4-ff3-Broniophenvnamino1-3>cvano-6-quinolinvlV4-fN- 
ethvlpiperazinoV2-butvnamide 

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
25 solution of 4-(N-ethylpiperazino)-2-butynoic arid (1.75g, 8.85nimol) and N-methyl- 
morpholine (1.3453g, 13.3mmol) in SOmL of tetrahydrofuan under N2. After stirring 
for 30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-hromophenyl)amino]-3- 
quinolinecarbonitrile in l(hnL of pyridine was added dropwise and the mixture was 
stirred at 0**C for 2hr. The reaction was quenched with ice water, poured into saturated 
30 sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 1.07g (46%) of light brown solid; ESMS m/z 
517.1, 519.1 (M+H^); mp 16VC (dec). 



wo 98/43960 



PCTA;S98/06480 



-112- 

Example 189 

N-f4-fn'Chl(MX)-4-fluorophenyl)amino1-3-cvano-6- 
quinolinylH-<Bc%|miinQ-?-l?Mtynaim(ifi 

5 Isobutyl chloroformate (0.06 Ig, 0.448nmK>I) was diopwise added into an ice cold 
solution of 4-diethylaimnO'2-butynoic add (0.104g, 0.672niinol) and N-methyl- 
mcnpholine (0»068g, 0.672inmol) in IQniL of tetrabydrofuan under N2. After stirring 
for 30inin, a solution of 0.1 g (032niind) erf 6-aimno-4-[(3-chlon)-4-flucHX^henyl>- 
aniino]-3-quinolinecarb(xiitrile in l^SmL of pyridine was added dropwise and the 

10 mixture was stined at O^C for 1.5hr. The reaction was quenched with ice water, 
poured into saturated sodium Incarbonate and brine, and extracted with ethyl acetate. 
The ethyl acetate layer was concentrated and purified by thin-layer chronmtography 
eluted with 15% methanol in ethyl acetate. The product was collected, and dried in 
vacuo to give 0.046g (32%) of light brown solid; ESMS nVz 450.2, (M+H^); mp 1 17- 

15 120 

Example 190 

N-r4-ff3-BromophenyRaminol-3-cvano-6-quinolinvn-4- 
fN-mfithylpipararil)QV2-bMtvnamide 

20 

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-(N-methylpiperazino)-2-butynoic acid (1.65g, 8.85mmoI) and N-methyl- 
morpholine (1.36g, 13.3mmol) in lOmL of tetrabydrofuan under N2. After stirring for 
30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 

25 quinolinecarbcmitrile in lOmL of pyridine was added dropwise and the mixture was 
stined at 0°C for 2hr. The reacticMi was quenched with ice water, poured into saturated 
sodium bicarbonate and brine, and mtracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by thin-layer chromatography eluted with 15% methanol 
in ethyl acetate. The product was collected, and dried in vacuo to give 0.37 (16%) of 

30 yellow solid; ESMS tn/z 503, 505, (M+H*); mp 190 (dec). 
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Example 191 

N-f4-rf3-BronK)Dhcnvl^^aminQl-3-cvano-6-Qu inolinvll-4-f^ 
iscqiropvl-N-mcthylaimiioV 2-butvnaimde 

5 Isobutyl chloroformate (0.785g, SJSmmol) was dropwise added into an ice cold 
solution (rf4-(N-isopropyl-N-niethylainino)-2-butynoic add (1.4g, 8.84mnK)l) and N- 
methylmorpholine (0.94g, 93nmiol) in 80mL of tctrahydrofuan under N2. After 
stirring for 30min, a solution of L5g (4.42mniol) of 6-aniino-4-[(3-hroinophenyl)- 
aniino]-3-quinolinccarbc«utriic in ISmL of pyridine was added dropwise and the 

10 nuxtum was stirred at 0°C for 2hr. The leactim was quenched with ice water, poured 
into saturated sodium bicarbmate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concentrated and purified by flash column chromatography. The 
product fractions were collected, and dried in vacuo to give 0.65 (31%) of reddish 
brown solid; ESMS m/z 476.0, 478.0 (M+H*); mp 124-126X. 

15 

Example 192 

N>r4-ff3-BromophenvnaminoV3-cvan o-frquinQlinvn-4- 
diisopropvlaminO'2-butynamide 

20 Isobutyl chlOToformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-diisopropylamino)-2-butynoic acid (1.65g, 8.85mmol) and N-methyl- 
morpholine (0.94g, 9.3mmol) in lOOmL of tctrahydrofuan under N2. After stirring for 
30min, a solution of l^g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile in 15mL of pyridine was added dropwise and tiie mixture was 

25 stirred at 0°C for 2hr. The reaction was quenched with ice water, poured into saturated 
sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 1.08 (48%) of light brown soKd; ESMS valz 
504.1, 506.1 (M+H*); mp 130*^C (dec). 

30 

Example 193 

N-r4-r(3-Chloro-4"fluorophcnvnamino1>3>cvano>6- 
qmnolinvn-4-dimethvlamino-2-butvnamide 



35 Isobutyl chloroformate (0.85g. 6.2 mmol) was dropwise added into an ice cold 
solution of 4-dimethylamino-2-butynoic acid (1.85g, 14.4mmol) and N- 
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methylmcxpholifie (1.5g, 14.8mmol) in lOOmL of tetrahydrofuan under N2. After 
stirring for 30min, a solution of L5g (4.79mmol) of 6-amino-4-[(3>chloro-4- 
flu<MX>phenyl)aniino]-3-quinolinecarbonitrile in 15mL of pyridine was added dropwise 
and the mixture was stirred at 0°C for 2hr. The reaction was quenched with ice water, 
5 poured into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. 
The ethyl acetate layer was concentrated and purified by flash column chromatography. 
The product fractions were collected, and dried in vacuo to give 0.47 (23%) of reddish 
hrown soUd; ESMS m/z 422.0 (M+H*); mp 225**C (dec). 

10 Example 194 

N-r4-r-(3-ChlCTro-4>fluorophenvnamino1-3-cvano-6- 
quinf>linvn-4-methoxv-2-butvnamide 

Isobutyl chloroformate (0.85g, 6.2 mmol) was dropwise added into an ice cold 
15 solution of 4-metiioxy-2-butynoic acid (l.lg, 9.6mmol) and N-methylmorpholine 
(1.02g, lOmmol) in lOOnxL of tetrahydrofuan under N2. After stirring for 30min, a 
solution of 1.5g (4.79mniol) of 6-amino-4-[(3-chloro-4-flu<Mophenyl)amino]-3- 
quinolinecarbonitrile in 15mL of pyridine was added dropwise and the mixture was 
stined at OX for 3hr. The reaction was quenched with ice water, poured into saturated 
20 sodium bicarbonate and brine, and extracted with etiiyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 0.73 (37%) of light yellowish brown solid; 
ESMS mlz 409(M+H^); mp 170-171). 

25 Example 195 

4-rn>BrDnio>4-fluarnphenvnanrino1>6-nitit>-3 -quinolinecarix)n^ 

A mixture of 3.8g (16.33mmol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and 3.7g 
(20mmol) of 3-bromo-4-fluoroaniline in 200mL of ethanol was refluxed for 3hr. After 
30 tfie solvent was removed, the residue as dissolved in ethyl acetate and washed with 
sodium bicarbonate. The product was collected as a pale yellow solid, 6.5g (71%); 
ESMS mlz 387.3, 389.2, mp 269-270X (dec). 
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Example 196 

6-aniino-4>rf3-Bitm(>-4-flucafDphenynaniino1- 3-quinolinecarfa(Miitrilc 

A iraxture of 8g (20.67inmol) of 4-[(3-cMoio-4 fluoit)phenyl)aniino}-6-nitro-3- 
5 quinolinecarbonitrile, 4g (7235niinol) of iron dust and 8.9g (165.36nimol) of 
ammonium chloride in 240mL of n^thand and water (2:1 ratio) was refluxed for 4hr. 
The mixture was filtoed hot and washed with nnethanol and water. The prodiK^t 
precipitated from the filtrate upon cooling. The solid was coUected and dried in vacuo 
to give 5.8g (79%) yellowish hrown solid; ESMS m/z 356.8, 358.8, mp 210-212**C. 

10 

Example 197 

^-r4-ff3-BiDmo^-fluorophenvnamino1-3-cvano-6- 
quincJinvn-4-dimethvlamino-2-butvnamide 

15 Isobutyl chloroformatc (0.373g, 2.73 mmol) was dropwise added into an ice cold 
solution of 4-dimethylamino-2-butynoic acid (0.8g, 6.3mmol) and N-methy- 
Imorpholine (0.658g, 6.5mmol) in 80mL of tetrahydrofuan under N2. After stirring for 
3Qmin, a solution of 10.65g (2.1mmol) of 6-amino-4-[(3-bromo-4-flu0rophenyl)- 
an]ino]-3-quinolinecarbonitrile in lOmL of pyridine was added dropwise and the 

20 mixture was stirred at O^^C for 2.5hr. The reactioin was quenched with ice water, poured 
into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concentrated and purified by flash column chromatography. The 
product fractions were collected, and dried in vacuo to give 0.33 (33%) of yellow solid; 
ESMS nVz 465.9, 467.9(M+H*); mp 228-23rC. 

25 

Example 198 
4-Dimethvlamino-bu t-2-enoic acid r4-f3-hromo-phenvl- 
aminoV3-cvano-7-methoxv-Qmnolin-6-vll-amide 

30 To a mixture of 1.9 g (5.1 nunol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-3- 
quinolinecarbonitrile and 5.3 ml (31 mmol) of Hunig's base in 1 10 ml of dry THF at 0® 
C, with stirring, was added a THF solution containing 5.7 g (31 mmol) of 4-bromo 
crotonyl chloride dropwise. The mixture was stirred for additional 0.5 hour after 
addition. 1(X) ml of saturated sodium chloride solution was added to the reacticm 

35 nrixturc, then it was exuded with ethyl acetate. The ethyl acetate solution was dried 
over sodium sulfate and then was added to 40 ml of dimethyl amine solution (2.0 M in 
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THF) at O^C diopwise. The solution was stined an additional 0.5 hour The mixtuie 
was poured into diluted sodium bicarbonate solution . The organic layer was sq>arated 
and dried over sodium sulfate. Chnmiatogr^hy gave 1.4 g of bdge solid: mass 
spectrum (eIectrospray» m/t): M+H 480.0 and 481.9. 

5 

Example 199 

4-Diethvlamino-but-2>enoic acid r4-(3'bromo-phenvl- 
aminoV3-cva no-7-methoxv-quinolin-6-vll-amidc 

10 To a mixture of 0.5 g (1 .36 mmol) of 4-[(3-hrcMnophenyl)amino]-7-methoxy-6-amino- 

3- quinolinecaibonitriIe and 0.48 ml (2.7 mmol) of Hunig's base in 50 nrd of dry THF 
at 0^ C, with stirring, was added a THF solution containing 0.50 g (2.7 mmol) of 4- 
biomo crotcmyl chloride dropwise. The mixture was stined for additional 0.5 hour 
after addition and then was added to a solutic») of 4.2 ml (40.8 mmol) £ethyl amine in 

15 50 ml of THF at O^C dropwise. The solution was stirred for an additional 0.5 hour. 
The mixture was poured into diluted sodium bicarbonate solution . The organic laya* 
was separated and dried over sodium sulfate. Chromatography gave 0.2 g of white 
solid: mass spectrum (electrospray, m/e): M+H 508.1 and 510.8. 

20 Example 200 

4-Morpholin-4-vl-but-2-enoic acid f4-f 3-bn>mo-phenvlaminoV3- 
cvano-7>mcthoxv-quinolin'6-vlVamidc 
To a mixture of 0.69 g (1.87 mmol) of 4-[(3-Bromophenyl)amino]-7-methoxy-6- 
amino-3-quinolinecarbonitrile and 0.98 ml (5.6 mmol) of Hunig's base in 50 ml of dry 
25 THFat OOC, with stirring, was added a THF solution containning 0.86 g (5 mmol) of 

4- bromocrotonyl chloride dropwise. The mixture was stirred for a additional 0.5 hour 
and then was added to a solution of 4.89 ml (56 mmol) moipholine in 50 nd THF at 
O^C dropwise. The solution was stined an additimal 0.5 hour and then the mixture 
was poured into diluted sodium bicarbonate solution . The organic layer was separated 

30 and dried over sodium sulfate. Hie residue was chromatpgraphed to give 0.38 g of 
grey solid: mass spectrum (electrospray, m/t): M+H 521.9 and 523.8. 
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Eicample 201 

4-f3-Chlon>-4-fluorD-phenvlaimiK)V7-nicthoxv-6-niti^ 

A mixture of 4.4 g (16.7 mrml) of 4-chlOTO-7-methoxy -6-nitit)-3-quinoliiiccarbonitrile 
5 and 2.67 g (18.3 mmol) of 3-chlon>-4-fluoro aniline in 1 10 ml of methoxyethanol was 
refiuxed undCT nitrogen for 4 hours. The reacticHi mixture was diluted with ethyl 
acetate and wash with sodium bicarbonate solution and sodium chloride solution. The 
organic layer was dried over sodium sulfate and then the solvent was removed und^ 
vacuum. The lesidue was chromatographed cm silica gel eluting with mixture of ethyl 
10 acetate and methanol to give 3 g yellow solid: mass spectrum (electrospray, nVe): 
372.9. 

Example 202 

6>AnriinQ>4-f3-ch lorQ-4-fluorD-phenvlaniinoV7-mcthoxv-Quinoline-3-carbonitrile 

15 

A mixture of 4.88 g (13 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-7-methoxy-6- 
nitro-quinoline-3-carbonitrile, 5.2 g (97.5 mmol) of ammonium chloride, and 3.3 g 
(58.5 mmol) iron was stirred at reflux in 60 ml of water and 60 ml of methanol for 4.5 
hours. The mixture was diluted with 500 ml of hot ethyl acetate and the hot .mixture 
20 was filt^fed. The filtration was washed with sauirated sodium chlcnide solution and 
then the organic layer was dried over sodium sulfate. The solvent was removed and the 
residue was chromatographed on silica gel eluting with mixture of ethyl acetate and 
methanol to give 3.38 g of yellow solid: mass spectrum (electrospray, nVe): M+H 
343.4. 

25 

Example 203 

4-Dimethvlamino-but-2-enoic acid f4-f3-chloTo-4'fluoro- 
phenvlaminoV3-cvano>7-methoxv-auinolin-6-vn-amide 

30 To a mixture of 1.08 g (3.1 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-7-methoxy- 
6-amino-quinoline-3-carbonitrile and 1.7 ml (9.7 mmol) of Hunig's base in 30 ml of 
dry THF at 0*^ C, with stirring, was added a THF solution containing 1.99 g (9.3 
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additi(»ia] 
0.5 hour at O^C under nitrogen. 50 ml of saturated sodium chloride solution was 

35 introduced to the reaction mixture, then it was extracted with ethyl acetate. The ethyl 
acetate solution was separated and dried over sodium sulfate and then it was added to 
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31 ml of dimethyl amine solution (2.0 M in THF) at O^C dropwise. After addition, the 
solution was stirred for another hour at room temperature. The mixture was powed 
into diluted sodium bicarbonate soluti<») . The organic layer was separated and the 
residue was chtomatographed to give 0.86 grams of white solid: mass spectrum 
5 (electrospray, m/e): 

Example 204 

4-Diethvlannino-but>2-enoic acid r4-(3-chloro~4~fluon>- 
phenvlaminoVS-cyano-T-methoxv-quinolin-frvn-amide 

10 

To a mixture of 1.1 g (3.2 mmol) of 4-[3-chloro4-fluorophenyl)amino]-7-methoxy-6- 
amino-3-quinolinecarbonitrile and 2.24 nd (12.8 mmol) of Hunig's base in 40 ml of 
dry THF at 0^ C, with stirring, was added a THF solution containing 234 g (12.8 
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 

15 0.5 hour at O^C. 50 ml of saturated sodium chloride solution was added to the reaction 
mixture and then it was extracted with ethyl acetate. The ethyl acetate solution was 
dried over sodium sulfate and added to a scdutim of 6.6 ml (64 mmol) diethyl amine in 
5 ml of THF at O^C dropwise. The solution was stirred an additional hour at O^C. The 
mixture was poured into diluted sodium bicarbonate solution . Hie organic layo* was 

20 separated and dried over sodium sulfate. The residue was chromatographed and 
followed by reoystallization to give 0.62 grams of white solid: mass spectrum 
(electrospray, m/e): M+H 482.0. 



Example 205 

25 4-MorDholin-4-vl'-but'2-enoic acid f4-(3>chlorO'4-fluon> 

phenvlaminoV3-cvano>7'nxthoxv-quinolin-6-vl1-amide 

To a mixture of 1.2 g (3.5 mmol) of 4-[(3-chlon>4-fluorophenyl)amino]-7-methoxy-6- 
amino-quinoline-3-carbonitrile and 2.44 ml (14 mmol) of Hunig's base in 50 nil of dry 

30 THF at 0° C, with stirring, was added a THF solution containing 2.57 g ( 14 mmol) of 
4-bromo crotonyl chlcnide dropwise. The mixture was stirred for an additional hour at 
0°C. 50 ml of saturated sodium chloride solution was added to the reaction mixture, 
then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to a solution of 4.58 ml (52.5 mmol) moipholine in 

35 5 mL of THF at O^C dropwise. The solution was stirred an overnight at O^C. Hie 
mixture was poured into diluted sodium bicarbonate solution . The organic layer dried 
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over sodium sulfate* Chromatography gave 0.83 grams off-white soUd: mass spectrum 
(electrospray, m/e): M+H 496.0. 

Example 206 

5 4-G-Biomo-4-ftuoro-phenvlaminoV7-methoxv-6-nitrO'quinoline-3-carbonitrile 

A mixture of 3.52 g (9.7 mmol) of 4-chlcMX)-7-methoxy -6-nitn>-3-quinolinecarb(niitrile 
and 2.0 g (10.7 mmol) of 3-bromo-4-fluon> aniline in ISO ml of methoxyethanol was 
lefluxed under nitrogen for 5.5 hours. The reaction mixture was diluted with ethyl 
10 acetate and wash with sodium bicarbonate solution and sodium chloride solution. The 
organic layer was dried with sodium sulfate and then solvent was removed under 
vacuum. The residue was chromatographed on silica gel eludng with mixture of ethyl 
acetate and methanol to give 3 g of yellow solid: mass spectrum (electrospray» nVe): 
416.8 and 418.8. 

15 

Example 207 

6-Amino-4-f3-bromo-4-fluoro-phenvlaminoV7-methoxv-Quinoline-3-carbonitrile 

A mixture o f 2.9 g (6.95 mmol) of 4-[(3-bromo-4-fluorophenyl)amino]7-methoxy-6- 
20 nitro-quinoline-3-carbonitrile, 6.5 g (12L6 mmol) of ammonium chloride and 4.05 g 
(73 mmol) of iron in 50 ml of water and 50 ml of methanol for 6 hours. The mixture 
was diluted with hot ethyl acetate and the hot mixture was filtered. The filtration was 
washed with saturated sodium chloride solution then the organic layer was dried over 
sodium sulfate. The solvent was removed and the residue was chromatographed on 
25 silica gel eluting with mixture of ethyl acetate and methanol to give 2.11 g of light 
yellow solid: mass spectrum (electrospray, m/e): M+H 386.7 and 388.8. 

Example 208 

4-Dimethvlamino-but-2-enoic acid f4-(3-bromo-4-fluoro- 
30 phenvlaminoV3-<rvano-7-methoxv-Quinolin-6-vn-amide 

To a mixture of 0.77 g (1.98 mmol) of 4-(3-bromo-4-fluorophenyl)amino]-7-methoxy- 
6-amino-quinoline-3-carbonitrile and 3.5 ml (20 mmol) of Hunig's base in 35 ml of dry 
THF at 0*^ C, with stirring, was added a THF solution containing 2.2 g (12 mmol) of 
35 4-bn)mo crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes 
at O^C. 50 ml of saturated sodium chloride solution was added to the reaction mixture, 
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then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to 15 ml of dimethyl amine (2.0 M in THF) at O^C 
dropwise. The soIuticHi was stirred an additional hour at room temperature. The 
mixture was poured into diluted sodium bicarbonate solution . The organic layer was 
dried over sodium sulfate and the solvent was removed under vacuum. The residue 
was chromatographed gave 0.55g beige solid: mass spectrum (electrospray, m/e): M+H 
498.0 and 500.0. 

Example 209 

4-Diethvlamino-but-2>enoic acid f4-f3-bromo-4-flucgo- 
phenvlaminoV3-cvano-7-methoxv-qu inolin-6-vlVamide 

To a mixture of 0.77 g (1.98 mmol) of 4-[(3-bromo-4-fluQrophenyl)aminol-7- 
methoxy-6-amino-quinoline-3-carbonitrile and 3.5 ml (20 mnx)l) of Hunig's base in 35 
ml of dry THF at 0^ C, with stirring, was added a THF solution containing 2.2 g (12 
mtnol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 
30 minutes at O^C. 50 ml of saturated NaCl solution was added to the reaction mixture, 
then it was extracted with ethyl acetate. The ethyl acetate solution was dned over 
sodium sulfate and then was added to a solution of 3.1 ml (30 mmol) of diethyl amine 
in 5 ml of THF at O^C dropwise. The solution was stirred an additional hour at O^C 
and 30 minutes at room temperature. The mixture was poured into diluted sodium 
bicarbonate solution . The organic layer was dried over sodium sulfate and solvent was 
removed under vacuum. The residue was chromatographed to give 0.4 g off-white 
solid: mass spectrum (electrospray, m/e): M+H 525.9 and 527.9. 

Example 210 

7-Ethoxv-4-hvdn>xv-qmnoline- 3-carbonitrile 

A nuxture of 10 g (73 mmol) of 3-ethoxy aniline and 12.3 g (73 mmol) of ethyl 
(ethoxymethylene) cyanoacetate was heated in 90 ml of Dowther at 140°C for 7 hours. 
To this mixture was added 250 ml of Dowther. The solution was stirred and refluxed 
under nitrogen for 12 hours with periodically distilling out the eliminated eihanol. The 
mixture was cooled to room temperature and the solid was collected and washed with 
hexane. The crude solid was treated with boiling ethanol and then filtered to give 9.86 g 
of brown solid: mass spectrum (electrospray, nVe): M+H 214.7. 
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Example 211 

7-Ethoxv-4-hvdroxv-6-nitro-quinoKne-3-carbonitrile 



To a suspension of 5 g (23 mmo!) of 7-Ethoxy-4-hydroxy-quinoline-3-carbonitrile in 
5 75 ml <rf irifluroacetic anhydride was added 5.5 g (69 nunol) of ammonium nitrate over 
a period of 6 hours at room temperature. Excess anhydride was removed at reduced 
pressure at 45^C The residue was stirred with 300 ml of water. The solid was 
cdlected and treated with boiling ethanol to give 3.68 g of tin solid: mass spectrum 
(eIectroq)ray, nVe) M+H 259.8. 



A mixture of 3.45 g (13 mmol) of 7-Ethoxy-4-hydroxy-6-nitro-quinoline-3- 
15 carbonitrile, 5.55 g (26 mmol) of phosphorous pentachloride, and 10 ml of 
phosphorous oxychloride was refluxed for 3 hours. The mixture was diluted with 
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl acetate 
and washed with cold diluted sodium hydmxide solution. The solution was dried over 
magnesium sulfate and filtered through a pad of silica gel. The solvent was removed 
20 giving 2. 1 g of beige solid: mass spectrum (electrospray, m/c) M+H 277.7. 



25 A mixture of 2.1 g (7.6 mmol) of 4-chlQn)-7-ethoxy-6-nitro-3-quinoIinecarbonittTlc and 
0.91 ml (8.3 mmol) of 3-bromo aniline in 100 ml ethanol was refluxed under nitrogen 
for 4.5 hours. The leacticMi mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ethyl 
acetate and the organic layo" was separated and dried over sodium sulfate. The solution 

30 was concentrated and solid was collected and then washed with hexane. Upon drying, 
2.6 g of yellow solid obtained: mass spectrum (electrospray, m/e) M+H 412.8 and 



Example 212 

4-Chlon>-7-ethoxv-6-nitro-quinoline>3-carfaonitrile 



Example 213 

4-(3-Bromo-phenvlaminoV7^ethoxv-6-nitro-quinoline-3-carbonitrile 



414.9. 
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6-Amino-4-f3-brom(>-phcnvlaimnoV7-ethoxv-quinolinC"3-c^ 

A mixture of 2.5 g (6 mmd) of 4-[(3-bromophenyl)amino]-7-ethoxy-6-nitro-qiiinoline- 
5 3-carbonitrile, 2.4 g (45 mmol) of ammonium chloride, and 1.5 g (27 hmik)!) iron was 
stirred at reflux in 40 ml of water and 40 ml of methanol for 4 hours. The mixture was 
diluted with 500 ml of hot ethyl acetate and the hot mixture was filtered. The filtration 
was washed with saturated sodium chloride solution and then the organic layer was 
dried over sodium sulfate. The solution was concentrated and l.S of beige solid was 
10 collected: mass spectrum (electrospray» n>/e): M+H 382.8 and 384.8. 

Example 215 

4-Bn>mo-but-2-enoic acid f4-f3-bromo-phenvlaminoV3- 
cvano-7-ethoxv-quinolin"6>vn-amidc 

15 

To a mixture of L34 g (3.5 mmol) of 4-[3-hromo-phenyl)amino]-7-ethoxy-6-amino-3- 
quinolinecarbonitrile and 3.66 ml (21 mmol) of Hunig's base in 80 ml of dry THF at 
O^C, with stirring, was added a THF solution containing 3.85 g (21 mmol) of 4-bromo 
crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes at O^C. 
20 50 ml of saturated sodium chloride solution was added to the reaction mixture, then it 
was extracted with ethyl acetate. The ethyl acetate solution was dried over sodium 
sulfate and then the drying agent was filtered off. This solution was used without 
further characterization. 

25 Example 216 

4-Dimethvlamino-but"2'enoic acid f4-(3-hrDmo-Dhenvl- 
aminoV3-cyano-7-ethoxy-quinolin-6-vn-amide 

A one-third portion of the solution fix)m example 18 was added dropwise to 8.75 ml 
30 (17.5 mmol) of dimethyl amine at O^C. The mixture was stirred for an additional 30 
minutes at O^C. The mixture was diluted with sodium bicarbonate solution and then the 
organic layer was separated and dried. The solvent was removed under vacuum and the 
residue was chromatographed on silica gel eluting with a mixture of ethyl acetate and 
methanol giving 0.32 g beige solid: mass spectrum (eleco-ospray, m/e) M+H, 494.0 
35 and 496.0. 
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4-Diethylamino-but-2-enoic acid f4-(3-bromo-phenvlainino>-3- 
cyaiio-7-ethoxy-quinolin-6-yl1-ainide 

5 A one-thiid portion of the solution from example 1 8 was added dropwise to a solution 
of 1.81 ml (17.5 mmol) of diethyl annne in 5 ml of THF at O^C The mixture was 
stirred for an additimal 30 minutes at O^C. The mixture was diluted with sodium 
bicarbonate solution and then the organic layer was separated and dried. The solvent 
was removed under vacuum and the xesidue was chromatographed on silica gel eluting 

10 with a mixture of ethyl acetate and methanol giving 0.22 g beige solid: mass spectrum 
(electrospray» nVe) M+H, 522.0 and 524.0. 



Example 218 

4-Morpholin-4-yl-but-2-enoic acid r4-f3-bromO'phcnvlaminoV3- 
15 cyano~7-ethoxy-quinolin-6-yI1-amide 

A one-third portion of the solution from example 1 8 was added dropwise to a solution 
of 1.57 ml (18 mmol) of morpholine in 5 ml of THF at 0*^C. The mixture was sdired 
for an additional 30 minutes at O^C. The mbcture was diluted with sodium bicarbonate 
20 solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eludng with a mixture 
of ethyl acetate and methanol giving 0.37 g white solid: mass spectrum (electrospray, 
m/e) M+H, 535.9 and 538.0. 

25 Example 219 

g-Methoxv-4-hvdn>xv-6-nitnMiuinoline-3-carbonitrile 



A mixture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol) of 
ethyl (ethoxymethylene) cyanoacetate was heated in 100 ml of Dowther at 120^C for 

30 overnight and 180^C for 20 hours. To this mixture was added 300 ml of Dowther. 
The solution was stirred and refluxed under nitrogen for 12 hours with periodically 
distilling out the eliminated ethanol. The mixture was cooled to room temperature and 
the solid was collected and washed with hexane. The crude solid was treated with 
boiling ethanol and then fdtered to give 12 g of brown solid: mass spectrum 

35 (electrospray, m/e): M+H 245.8. 
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Example 220 
4-ChloTD-8-methoxv-frnitro-qmnoKne-3-carbonitrile 

A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydn)xy-6-nitix>-quinoUne-3-cartx)nitrile» 
5 6.66 g (32 mmol) of phosphorous pentachl(»ride, and 15 ml of phosphorous 
oxychloride was refluxed for 23 hours. The mixture was diluted with hexane and the 
solid was collected. The solid was dissolved in 500 ml of ethyl acetate and washed 
with cold diluted sodium hydroxide solution. The solution was dried over magnesium 
sulfate and filtered through a pad of silica gel. The solvent was removed giving 2.05 g 
10 of tan solid: mass spectrum (elcctrospray, m/e) M+H 263.7. 

Example 221 

6-nitro-4-G-bronK)-phenylaminoV8-methoxy-quinoline-3-carbonitrile 

15 A mixture of 1.9 g (7.6 mmol) of 4-chloTO-8-methoxy-6-nitro-quinoline-3-carbonitrile 
and 0.86 ml (8.3 mnK>l) of 3-bromo aniliiie in 95 ml ethanol was refluxed under 
nitrogen for 5 hours. The reaction mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ethyl 
acmte and the organic layo* was separated and dried over sodium chloride. The 

20 solution was concentrated and solid was collected and then washed with hexane. Upon 
drying, 2.3 g of yellow solid obtained: mass spectrum (electrospray» m/e) M+H 398.8 
and 400.8. 

Example 222 

25 6-Amino-4-G-bromo-phenvlaminoV8-methoxv-quinoline-3-carbonitrile 

A mixture of 2.15 g (5 mmol) of 4-[(3-hromophenyl)amino]-8-methoxy-6-nitro- 
quinoline-3-carbonitriIe, 1.95 g (37.5 mmol) of amnrx>nium chloride^ and 1.26 g (22.5 
mmol) iron was stirred at reflux in 40 ml of water and 40 ml of methanol for 3 hours. 
30 The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture was 
filtered. The filtration was washed with saturated sodium chloride solution and then the 
organic layer was dried over sodium sulfate. The solution was concentrated and 0.43 
of dark yellow solid was collected: mass spectrum (elcctrospray, nVe): M+H 368.9 and 
370.9. 
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Example 223 

4-Broino-but-2-enoic acid f4'f3-bronK>-phenvlaniinoV3- 
cyano-8-mcthoxy>quiiK)li n-fryll-amide 

5 To a mixture of 1.05 g (2.8 mmol) of 4-[3-l»'cmia-phenyl)amino]-8-methoxy-6-aniino- 
3-quinolinecarbohitrile and 3.9 ml (22.4 mmol) of Hunig*s base in 50 ml of dry THF at 
0^C> with stirring, was added a THF solution containing 4.11 g (22.4 mmol) of 4- 
bromo crotonylchloride dropwise. The mixture was stined for additicHial 1 hour at 
O^C. 50 mL of saturated sodium chloride solution was added to the reaction mixture, 

10 Acn it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then the drying agent was fihered off. This solution was used 
without fiuther characterizatim. 

Example 224 

15 4-Dimcthvlamino-but>2-enoic acid f4-(3-bromo-phenvl- 

aminoV3-cvana-8-methoxy-quinolin-6-vn-amide 

A one-third portion of the solution form example 26 was added dropwise to a solution 
of 7 ml (14 mmol) of dimethyl amine (2.0 M in THF) at O^C. The mixuire was stined 
20 for an additional 30 minutes at 0°C. The mixture was diluted widi sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.22 g tin solid: mass spectrum (electrospray, m/e) 
M+H, 480.0 and 482.0. 

25 

Example 225 

4-Diethvlaniino-but-2-enoic acid r4-f 3-bromo-phenvl- 
aminoV3-cvano-8-methoxv-quinolin>6-vll-amide 

30 A one-third portion of the solution from example 26 was added dropwise to a solution 
of 1 .4 ml (14 mmol) of diethyl amine in 5 ml of THF at O^C. The mixture was stirred 
for an additional 30 minutes at O^C. The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 

35 of ethyl acetate and metiianol giving 95 mg tin solid: mass spectrum (electrospray, ra/c) 
M+H, 509.9 and 51 1.0. 
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Example 226 

4-MorDholin>4-vl-but-2-cnoic acid r4>f 3>b romo-phenyl> 
aiiTinoV3-cvanO"8-inethoxy-quinolin-6>vll-amidc 

5 

A one-thiid portion of the solution from example 26 was added dropwise to a solution 
of 12 ml (14 nund) of moiphoKne in S ml of THF at O^C. The mixture was stirred 
for an additional 30 minutes at O^C. The mixture was diluted with sodium bicarbcMiate 
scduti(Hi and then the organic layer was separated and dried. The solvent was removed 
10 under vacuum and the residue was chrc»natographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.21 g yellow solid: mass ^)ectrum (electrospray, 
m/e) M+H, 522.0 and 524.0. 



Example 227 

15 4-I>imethvlamino-but-2-ynoic acid r4-f3>bromo-phenyl- 

aniino)-3-cvano7-methoxv-quinol-6-yl1-amide 



Isobutyl chlorofcKmate 6.9 ml (5.4 mmol) and N-methylmorpholine 1.19 ml (10.8 
mmol) were acUed to an ice-cold solution of 1.37 g (10.8 mmol) of 4-dimethylamino- 

20 2-butynoic acid in 60 ml of THF. After stirring for 10 minutes, a solution of 1 g (2 J 
mmol) 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-quinoline-3-cart)onitrile in 10 
ml of pyridine was introduced. The reaction mixture was stirred overnight at O^C. The 
solvent was evaporated and the residue was stirred in diluted sodium bicarbonate. The 
solution was then extracted with ethyl acetate. The ethyl acetate solution was dried and 

25 removed under vacuum. The residue was chromatographed to give 0. 1 8 g of tin solid: 
mass spectrum (electrospray^ xn/e) 478.0 and 480.0. 

Example 228 

4-(4-Chl^p-2-fluon)-phenylancrino)-6J-dimethoxy-quinoline-3-carbonitrile 

30 

A mixture of 2.0 g of 4-chloro-6J-dimethoxy-3-quinolinecarbonitrile, 1.46 g of 4- 
chloro-2-fluoroaniIine, 0,925 g of pyridine hydrochloride, and 125 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 1000 ml of water. To this mixture was added sodium 
35 carbonate to pH 9. The product was collected, washed with water, and dried to give 




wo 98/43960 PCTAJS98/06480 

-127- 

2.61 g of 4-(4-chIoro>2-fluoro-phenyIaiTiino)-6^7-dimethoxy-quinoline-3-c 
as a solid, mp 139- 14 PC; mass spectrum (electrospray, m/e): M+H 357.9. 

Example 229 

5 4-G-Hvdroxv-4-methvl-phenylaminoV6.7-dimethoxv-quinoline-3-caiixinitri^ 

A mixture of 2.98 g of 4-chloTo-6J-dimethoxy-3-quinolinecarbonitrile, 1.85 g of 5- 
amino-0-cresol, 1.39 g of pyridine hydrochloride, and 200 ml of ethoxyethanol was 
stirred under nitrogen, at reflux temperature for 1 h. The mixture was cooled and 
10 added to 1000 ml of water. To this mixture was added sodium carbonate to pH 9. The 
product was collected, washed with water, and dried to give 3.27 g of 4-(3-hydroxy-4- 
methyKphenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp 222- 
224°C; mass spectrum (EI, m/t): M 335.1269. 

15 Example 230 

4-Hvdroxv-6,7,8-trimethoxv-Quinoline-3 >carbonitrile 

A mixture of 4.82 g of methyl 3,4,5-trimethoxyanthranilate in 20 ml of N,N-dimethyl- 
fomnamide dimethyl acetal was refluxed for 18 hours and concoitrated in vacuo. The 

20 crude amidine product was used in the next step without further purification. 

To 25 ml of tetrahydrofuran at -78^C was added 17.6 ml of 2.5M n-butyllithium in 
hexanes. Then 2.35 ml of acetonitrile in 45 ml of tetrahydrofuran was added 
drop wise. The mixture was stirred at *78°C for 15 minutes. Then a solution of the 
crude amidine in 30 ml of tetrahydrofuran was added dropwise. The mixture was 

25 stirred at -78^C for 30 minutes, then 5.7 ml of acetic add was added. The mixture was 
warmed to room temperature, and 100 ml of water was added. The product was 
collected, washed with water, and dried to give 4.14 g of 4-hydroxy-6,7,8-trimethoxy- 
quinoline-3-carbonitriIe as a solid, mp 280°C (decomposed); mass spectrum 
(electrospray, m/e): M+H 261.2. 

30 

Example 231 

4-Chloro-6.7.8-trimethoxv-quinoline'3-carbonitrile 



35 



A stirred mixture of 1.30 g of 4-hydroxy-6,7,8-trimethoxy-quinoline-3-carbonitrile, 10 
ml of phosphorous oxychloride, and 1 drop of N,N-dimethylformamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 20 
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ml of 5% methyl alcohol in ethyl acetate. The product was collected and dried to give 
1.12 g of 4-chlQro-6J,8-trimethoxy-quinolinc-3-carbonitrilc as a solid, mp 161-163°C 
mass spectrum (EI, m/e): M 278.0452. 



5 Example 232 

4-(3-DinTethvlaniino-phenylaminoV6J,8-trimethoxvK|uinoline-3-carbonitrile 

A mixture of 0.279 g of 4-chIoro-6,7,8-trimethoxy-quinoline-3-carbonitriIe, 0.23 g of 
NJ4-dimethyl-l,3-phenylenediamine dihydrochloride, 0.2 nd of pyridine, and 15 ml 
10 of ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The 
mixture was cooled and added to 100 ml of water. To this mixture was added sodium 
carbonate to pH 9. The pnxiuct was collected, washed with water, and dried to give 
0.25 1 g of 4-(3-dimethylamino-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbo- 
nitrile as a solid, mp 142-144''C; mass spectrum (EI, m/e): M 378.1685. 

15 

Example 233 

4-f3-Hvdn>xv-4-methvl-phenylamino)-6.7.8-trimethoxv-quinoline-3--carbonitrile 

A mixture of 0.279 g of 4-chloro-6,7,8'trimethoxy-quinoline-3-carbonitrile, 0.148 g of 
20 5-amino-o-cresol, and 10 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added to 100 ml of water. 
To this mixture was added sodium carbonate to pH 9. The product was collected, 
washed with water, and dried to give 0.279 g of 4-(3-hydroxy-4-methyl- 
phenylamino)-6,7,8-uimethoxy-quinoline-3-carbonitrile as a solid, mp 200°C 
25 (decomposed) ; mass spectrum (EI, m/e): M 365. 1 356. 



Example 234 

4-(4-Chloro-2-fluoro-phenylaminQ)-6J.3-trim^T|)oxyK|uinoIme-3-carbonitril^ 

30 A mixnire of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0. 177 g of 
4-chloro-2-fluoroaniline, and 10 ml of ethoxyethanol was stirred under nitrogen, at 
reflux temperature for 30 minutes. The mixture was cooled and added to 100 ml of 
water. To this mixture was added sodium carbonate to pH 9. The product was 
extracted with ethyl acetate, washed with water, dried and concentrated in vacuo. The 

35 solid thus obtained was chromatographed on silica gel eluting with hexanes-ethyl 
acetate 9:1 to 2:1. Solvent was removed from product fractions giving 0.261 g of 4-(4- 
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chloro-2-fluon>-phenylamino)-6,7,8-trimethoxy-qui as a yeBow 

soBd: mp 166-168X; mass spectrum (EI, m/e): M 387.0777. 

Example 235 

5 2-fDimethvlamino-methvleneaminoV3.6-dimethoxv-benzoic acid methvlcstcr 

A mixture of 3.46 g of 2-amino-3,6-dimethoxybenzoic acid (Manouchehr Azadi- 
Aidakani and Tmiothy W. Wallace, Tetrahedron. Vol. 44, No. 18. pp. 5939 to 5952, 
1988) in 20 ml of NJM-dimethylformaide dimethyl acetal was refluxed for 18 hours 
10 and concentrated in vacuo. To the residue was added 180 ml of ethyl acetate. The 
mixture was filtered, and 200 ml of hexanes was added to the filtrate. The mixture was 
then concentrated to 100 ml. The product was collected and dried to give 3.25 g of 2- 
(dimethylamino-methyleneamino>3,6-dimethoxy-benzoic acid methylester as a solid, 
mp 81-83^C; mass spectrum (EI, m/c): M 266.1263. 

15 

Example 236 

4-Hvdroxv-5.8-dimethoxv-quinolinC"3-carbonitrile 

To 12.5 ml of tetrahydrofuran at -78X was added 8.8 ml of 2.5M. n-butyllithium in 
20 hexanes. Then 1.18 ml of acetonitrile in 25 ml of tetrahydrofuran was added 
dropwise. The mixture was stirred at for 15 minutes. Then a solution of 2- 
(dimethylamino-methyleneaniino)-3,6-dimethoxy-benzoic acid methylester in 62 ml of 
tetrahydrofuran was added dropwise. The mixture was stirred at -78°C for 10 minutes, 
then warmed to room temperature in 15 minutes. Acetic acid (3 ml) was added, 
25 followed by 200 ml of water. The product was collected, washed with water, and 
dried to give 1.57 g of 4-hydroxy-5,8-dimeihoxy-quinoline-3-carbonitrile as a solid, 
mp 300-305^C; mass spectrum (EI, m/e): M 230.0685. 

Example 237 

30 4-Chloro-5.8-dimcthoxv-quinoline-3-carbonitrile 

A stirred mixuire of 1.30 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile, 10 
ml of phosphorous oxychloride, and 2 drops of N,N-dimethylformamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 50 
35 nnJ of water. The product was collected and dried to give 1.74 g of 4-chloro-5,8- 
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diniethoxy-quiiioIine-3-carbonitrile as a solid, mp 16S-167^C; mass spectrum (EI, m/e): 
M 248.0346. 

Example 238 

5 4-f4-Chlaix>-2-fluoro-phcnylaminoV5.8-dimethoxy-qainoline-3-carix)n 

A mixture of 0.148 g of 4-chloio-S,8><limethoxy'3-quinoIinecait)onitrile, 0.102 g of 4- 
chloro-2-fluoioaniline, and 5 mi of ethoxyethanol was stirred und^ nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added to SO ml of water. To 
10 this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.168 
g of 4-(4-chloro-2-fluoro-phenylamino)-5,8-dimethoxy-quinoline-3-carbcMiitrile as a 
solid, mp 197-199''C; mass spectrum (EI, m/e): M 329.7609. 

IS Example 239 

4->f3-Hvdroxv-4'methvl-phenvlaminoV5.8-dimethoxV'quinoline-3-cart)onitrile 

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.087 g of 5- 
amino-o-cresol, and S nil of ethoxyethanol was stirred under nitrogen, at reflux 
20 temperature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.168 
g of 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile as a 
solid, mp 240-242°C; mass spectrum (El, m/e): M 335.1260. 

2S 

Example 240 

4-f3-Bromo-phenylaminoV5.8-dimethoxy-quinoline»3-carbonitrile 

A mixtureof 0.148 g of 4-chlon>-S,8-dimethoxy-3-quinoIinecarbonitrile, 0.12 g of m- 
30 bromoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.213 
g of 4-(3-bromo-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile as a solid, mp 
35 72-74**C; mass spectrum (El, m/e): M 383.0265. 
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Example 241 



4-f3-Bromo-phenvlaniinQV6.7.8-trimethoxy-quinoline-3-carbonitrile 

A mixture of 0.167 g of 4-chloro-6J,8-trimethoxy-3Kiuinolinecarbonitrile, 0.12 g of 
5 m-brcxnoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added to SO ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetaie (4:1) to give 0.212 
g of 4-(3-broiiio-phenylamino)-6,7,8-triinethoxy<]uinoUi)e-3Hcarbonitrile as a solid, 
10 mp 21 1-213X; mass spectrum (EI, m/e): M 413.0377. 



15 A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitiile, 0.146 g of 
N,N-dimethyH,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 5 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. Then 
the mixture was partitioned between ethyl acetate and saturated sodium chloride 
solution. The organic layer was dried and concentrated in vacuo. The residue thus 

20 obtained was chromatographed on silica gel eluting with ethyl acetate. Solvent was 
removed from product fractions giving 0.160 g of 4-(3-dimethylamino-phenylamino)- 
5,8-dimethoxy>quinoline-3-carbonitrileas a solid, mp 103-105°C; mass spectrum (EI, 
ni/e):M 348.1588. 

25 Example 243 

4-(4-Chloro-2-fluoro>5-hvdroxy-phenylaminoV5,8>dimcthoxv-quinoline-3-carfaonitrile 

A mixture of 0.223 g of 4-chloro-5,8-dimethoxy-3-quinolinecarboniirile, 0.22 g of the 
methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and 15 ml of ethoxyethanol 

30 was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 100 ml of water. To this mixture was added sodium carbonate to 
pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide 

35 solution. The mixture was heated at 50®C for 30 minutes and concentrated. The 
product was collected, washed with ethyl acetate, and dried to give 0.237 g of 4-(4- 



Example 242 

4-f3-Diniethvlamino-phenvlanfiinoV5.8-dimethoxv-quinoline-3-carbonitrile 
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chlofo-2-fluQio-5-hydioxy-phenylamino)-S»8-diinet^^ as a 

solid, mp 240^C (decomposed); mass spectrum (elecnrospray, m/e): M+H 373.9. 

Example 244 

5 4>f4-Chloro-2-'fluorO'5-hvdroxv>phenvlaminoV6,7,8- 

trimethoxv-quinoline-3>carbonitrile 

A mixture of 0.279 g of 4-cWoro-6,7,8-trimethoxy-3-quinoIinecarbonitrilc, 0.22 g of 
the methyl cart)onate of 4-chloio-2-fluoro-5-hydroxy-aniline, and 15 ml of ethoxy- 

10 ethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture 
was cooled and added to 100 ml of water. To this mixture was added sodium 
carbonate to pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide 

15 solution. The mixture was heated at SOX for 30 minutes and concentrated. The 
product was collected, washed with ethyl acetate, and dried to give 0.162 g of 4-(4- 
chloro-2-fluon>-5-hydroxy-phenylanuno)-6J,8-triniiethoxy-quinoline-3-carbonitrile as 
a solid, mp 223-225''C; mass spectram (EI, m/e): M 403.0731. 

20 Example 245 

4-f3-HvdToxy-2-methvl-phenvlaminoV6.7>dimethoxy-quinoline-3-carbonitrilc 

A mixture of 0.249 g of 4-chlon>6,7-dimethoxy-3-quinolinecarbonitrile, 0. 123 g of 3- 
amino-o-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 

25 stirred luider nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 nrd of water. To this mbcture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitriIe as a solid, mp 255-257X; mass spectrum 

30 (electxospray, m/e): M+H 335.9. 

Example 246 

4-(2-Hvdroxv-6-methyl-phenvlaminoV6.7-dinnethoxv-quinoline-3-carbonitrile 

35 A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinoIinecaTbonitrile, 0. 123 g of 2- 
amino-/?i-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
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stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water To this mixturc was added sodium carbonate and 
ccMicentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.216 g of 4-(2-hydroxy-6-methyl-phenylamino>-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 245-247''C; mass spectrum 
(electrospray, m/e): M+H 336. 1 363. 



A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0. 1 36 g of 3- 
aminobenzamide, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbcMiate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.321 g of 3-(3~cyano-6,7-dimcthoxy-quinolin-4- 
ylamino>benzamide as a solid, mp 253-255°C; mass spectrum (electrospray, m/e): 
M 349.1301. 

Example 248 

4-(3-Bromo-4-methvl-phenvlaminoV6.7-dimethoxv> quinoline-3rcarbonitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3"quinoiinecarbonitrile, 0.186 g of 3- 
hKMno-4-methylaniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
was stirred under nitrogen, at reflux tenqperature for 30 minutes. The mixture was 
coded and added to 40 ml of water. To this mbcture was ackied sodium carbonate and 
COTcemtrated hydrogen chloride to adjust pH to 7. The product was coUected, washed 
with water, and dried to give 0.286 g of 4-(3-bromo-4-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-cart)onitrilc as a solid, mp 292-294°C; mass spectrum (El, m/e): 
M 397.0446. 

Example 249 

4-r3-Chloro-4-hvdroxv-phenylaminoV6.7-dimethoxy-quinoline-3-carbonitrile 



Example 247 

3>f3-Cvano>6-7-dimethoxv-quinolin-4-vl anttnoVbenzamide 



A mixture of 0.249 g of 4-chloro-6,7-dimelhoxy-3-quinolinecarbonitrile, 0.144 g of 4- 
amino-2-chIorophenol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
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was stirred under nitrogen, at reflux tenq)efature for 30 minutes. The mixtuie was 
cooled and added to 40 ml of water. To this mixture was added sodium cartx>nate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.256 g of 4-(3-chloro-4-hydroxy-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 230-232^C; mass spectrum (EI, m/e): 
M 355.0719. 

Example 250 

6>7>Dimethoxv-4-f2'methvlsulfanvl-iAenvlamino)'quinoline-3-carbonitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.139 g of 2- 
(methylmercapto)aniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.184 g of 6,7"dimethoxy-4-(2-methylsulfanyl- 
phenylamino)-quinoline-3-carbonitrile as a solid, mp 245-247X; mass spectrum (EI, 
nVe):M 351.1051. 

Example 251 

Methvl2-(dimethvlaminomcthvleneamino)-4.5-diethoxvbenzoate 

To a stirred solution of methyl 2-amino-4,5-diethoxybenzoate (4.79 g, 20 mmol) in 20 
ml of DMF at O^C was added phosphorous oxychloride (2.24 ml, 24 mmol) during 15 
m. The mixture was warmed to 55^C and stirred for 45 m. The resulting solution was 
diluted with methylene chloride, cooled to O^C, and treated with 80 ml of precooled 
N/1 sodium hydroxide during 5 m. The wganic layer was separated and washed at O^C 
with with water. The solution was dried and concentrated to give an amber oil; NMR 
(CDCl3)S3.00(s,M22N). 



Example 252 

L4-Dihvdroq uinoline-6.7-diethoxv>4-oxo-3-carbonitrile 



To a stirred solution of n-butylUithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 25 ml 
of THFat -78°C was added a solution of acetonitrile (2.35 ml, 45 mmol) in 44 ml of 
THF during 10 m. After stirring at -78^C for 15 m, the mixture was treated with a 
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soludon of cthjd 2-(diinethylaniinoiiiethyleneamino)-4,5-dietlK>xyte^ (5.83 g, 
19.8 mmol) in 30 ml of THF during 30 m. After 30 m at -78^C the mixture was treated 
with 5.7 ml (100 mmol) of acetic add and evaporated to dryness. The residue was 
stirred in water, and the resulting precipitate was filtered off, washed with water, and 
5 dried to give 4,01 g of off-white solid; NMR (DMSO-d6) d 8.58(s, 2-ID . 

Example 253 

4Chloio-6.7- diethoxv-3-QuinolinccarbomtrUe 

10 In the manner of Example 1 15 treatment of 1 ,4-dihydroquinoline-6,7-diethoxy-4-oxo- 
S^carbonitrile with phosphorous oxychloride gave the title compound as a pink solid, 
mp 170-175"C. 

Example 254 

15 4-r3-Chlaro>4-(phenvlthio^phenvlamino1-6>7-diethoxv-3-q uinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chloro-6,7-dietfioxy-3- 
quinolinecarbonitrile with 3-chloro-4-(phcnylthio)aniHne gave the tide compound as a 
tan solid, mp 88-94°C. 

20 

Example 255 

4-[3-Chloro-4'(phcnvlthio^phcnvlaminol-6.7-dime thoxv-3-quinolinecarbonitrilc 

In the manner of Example 105 reaction of 4-chlon)-6,7-dimethoxy-3-quinoline- 
25 carlxMiitrile with 3-chIoro-4-(phenylthio)aniline gave die tide compound as a tan solid, 
mp 124-130®C 

Example 256 

4-(3-Chloro-4-fluorophenvlaniinoV6.7-diethoxv-3-quin olinecarbonitrile 

30 

In the manner of Example 105 reaction of 4-chlorO'6,7-diethoxy-3-quinoIine- 
carbonitrile with 3-chloro-4-fluoroaniline gave the title compound as an off-white solid, 
mp 194-198^C. 
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Example 257 

4-(3-^ceorlphenYlaminoHJ-{lipthoxy-3-quinoKnc^ 

In the manner of Example 105 leacticm of 4-chlOTO-6J-diethoxy-3-quinoline- 
S carbonitrile with 3-aminoacetophenone gave the title compound as an ofT-white solid, 
mp 191-194*^C 

Example 258 

4-fN-MethvlphenvlaminoV6J-dicthoxv-3-quinolinecarbonitrilc 

10 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoIine- 
carbonitrile with N-methylaniline gave the title compound as a tan solid* mp 153- 
155V. 

15 Example 259 

4-fPhenylamino)-6>7>diethoxy-3-quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chloro-6J-diethoxy-3-quinoline- 
carbonitrile with aniline gave the title compound as a tan solid, mp 1 68-170V. 

20 

Example 260 

4-f4-fluorophenvlaminoV6.7-diethoxv-3-quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
25 carbonitrile with 4-fluon>aniline gave the title compound as a tan solid, mp 1 77- 1 8 fc. 

Example 261 

4-(4-FlMon)-2-methylphfinylftfpii^pV6i7-tfifithQxy-3-qffW^^ 



30 



In the manner of Example 105 reaction of 4-chIoro-6,7-diethoxy-3-quinoline- 
carbcmitrile with 4-fluoro-3-methylaniline gave the title compound as a tan solid, mp 
105-108^. 
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Example 262 

4-f3-ChlOTDphenvlaimnoV6,7^ethoxv>3-quinoKnecarbon 

In the manner of Example 105 reaction of 4-chloio-6,7-diethoxy-3-quinoline- 
5 carbonitrile with 4'fluoroaniline gave the title compound as a tan solid, mp 188-190^0. 

Example 263 

4-(3-FluorophenvlaminoV6J"diethoxv--3-quinolinccarbonitrile 

10 In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoIinecarbo- 
nitrile with 3-fluorDaniline gave the title compound as a tan solid, mp 192-195^C 

Example 264 

4'f3-AminophcnylaminoV6,7-dimethoxv-3-quinolinecarbonitrile 

15 

A stirred mixture of 4-chlora-6,7-dimelhoxy-3-quinolinecarbonitrile {3J3 g, 15 
mmol), l,3"diaminobenzene (4.86 g, 45 mmol), pyridine (1.21 ml, 15 mmol), and 45 
ml of ethoxyethanol was refluxed for 30 m, cooled,and stined with aqueous sodium 
bicarbonate. The resulting solid was filtered, washed with water, and dried. 
20 Recrystallizadon from ethanol gave a brown solid, mp 222-228^C. 

Example 265 

4-(3-AcetamidophenvlaminoV6.7-dimethoxv-3-quinolinccarbonitrile 

25 To a stirred solution of 4-(3-aminophenylamino)-6,7-dimethoxy-3-quinolinecarbonitrile 
(0.96 g, 3.0 mmol) in 9.0 ml of acetic ^d at 25®C was added 0.85 ml (9.0 mmol) of 
acetic anhydride* After 2 h the soluticxi was evapc»^ted to dryness, and the residue was 
stirred with methanol. This solution was evaporated, and the residue was recrystallized 
from ethanol to give 0.50 g of amber solid, mp 147-150^C. 

30 

Example 266 

4-f3-f2-Butynoylamino)phenylamino)l-6.7"diniethoxy-3-quinolinecarbonitrile 

Isobutyl chlorofomiate (0.26 ml, 2.0 mmol) and N-methylmorpholine (0.22 ml, 2.0 
35 mmol) were added to an ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in 8.5 
ml of THF. After 10 m a suspension of 4-(3-aminophenylamino)-6,7-dimethoxy-3- 
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quinolinecarbonitrile (032 1.0 mmol) in 6.S ml of THF was added, and the 
resulting mixtiire was stirred at 2S^C for 16 h and.diluted with water. The resulting 
solid was filtered off, washed with water, dried, and recrystallized from methanol to 
give 0.12 g of off-white solid, mp 193-196V. 

5 

Example 267 

4-r3-fHvdroxvinethvnphcnvlaminoV6J'dimethoxy-3'quinolinecarbonitrile 

A stirred mixture of 4-chloro-6,7-din)ethoxy-3-quinolinecarboniQrile (7.46 g, 30 
10 mmol), 3-aminobenzyl alcohol (7.39 g, 60 mmol), pyridine (2.43 ml, 30 mmol), and 
90 ml of ethoxyethanol was refluxed for 5 h, cooIed,and stirred with aqueous sodium 
bicarbonate. The resulting solid was filtered, washed with water, and dried. 
Recrystallization from methanol gave a brown solid, mp 250-2S5^C. 

IS Example 268 

4-[3-fChloromethyl)phenylaniinoV6J-dimethoxv-3-quinolinecarbonitrile 

To 14 ml of DMF was added phosphorous trichloride (0.70 ml, 8.0 mmol) with 
stiiring at 25-30°C. After 60 m, the mixture was cooled to O^C, and a suspension of 4- 
20 [3-(hydroxyniethyl)phenyIamino]-6,7-dimethoxy-3-quinolinecarbonitrile (1.34 g, 4.0 
mmol) in 6 ml of DMF was added. The mixture was warmed to 25°C, stirred 15 m, 
recooled in ice bath, and partitioned with methylene chloride-aqueous sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated to give 
1.15 g of an amber solid; NMR (CDCI3) 8 4.79(s, CH2CI). 

25 

Example 269 

4-f3-fAcetvlthiomethvl)phenvlaminoV6.7"dimethoxv-3-quinolinecarix)nitrile 

To a stirred solution of 4-[3-(chlon)mcthyl)phenylamino]-6,7-dimethoxy-3-quinoline- 
30 carbcHiitrile (0.97 g, 2.7 mmol) in5.4 ml of DMF was added potassium thioacetate 
(0.93 g, 8.1 mmol) at 25^C. After 30 m the mixture was partitioned with methylene 
chloride and water. The organic layer was washed with water, dried, and concentrated. 
The residue was recrystallized from ethyl acetate to give 0.43 g of yellow solid, mp 
172-177^C. 
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Example 270 

4>r3-nTiioin ethvnphenvlamino1-6,7-dimethoxv-3-Qum^^ 

A stirred mixture of 4-[3-(acetylthioniethyi)phenylaiTiino]-6,7-<liinethoxy-3-quinoline- 
5 carbonitrile (1.23 g, 3.13 mmol), 12.5 ml of concentrated ammonium hydroxide, 63 ml 
of ethanol, and 32 ml of DMF was heated at 8S^C for 2.S h and then concentrated to 
dryness. The residue was partitioned with methylene chloride and water. The (Hganic 
layer was washed with water, dried, and concentrated. The residue was subjected to 
chromatogn^hy on silica gel with methylene chlcxide-ethyl acetate-methanol to give an 
10 off-white solid; mass spectrum (electrospray, m/c) M+H 352. 1 . 

Example 271 

2-fDimethvlaminO"mcthvleneaminoV3-methoxv-benzoic acid methyl ester 

15 A reaction mixture of 5.0 g (29.9 mmol) of 2-amino-3-methoxy-benzoic acid in 25.0 
mLof DMF-DMA was heated at 100-105*^ C for 2.5 hr, and then the solvent was 
removed to give a red- puxple viscous oil. After standing in a refrigerator, the 
solidified to give 5.8 g of the product as a red-purple solid in 82.8 % yield, mass 
spectrum (electrospray, m/e): M+H 236.9 

20 

Example 272 

L4-Dihydn)-8-methoxv-4-oxo-3'quinolinecarbonitrile 

To 35.0 mL of THF was added 26.6mL (66.4 mmol ) of n-BuLi solution during 5 min 
25 at -78^ C. To the stirred solution was added a solution of 3.55 mL (67.9 mnK>l) of 
CH3Q1I in 65 mL of THF during 10 min which time the solution became white 
suspension, and then continued to stir for 15 min at -78^ C. To the suspension was 
added a solution of 5.8 g (24.5 mnx>l) of 2-(E)imethylamino-methyleneamino)-3- 
methoxy-benzoic acid methyl ester in 45 mL of THF during 30 min, and then 
30 continued to stir 30 min at -78** C during which time the mixture gradually became 
clear. The solution was quenched with 8.5 mL of HOAc. The resulting thick slurry 
was stirred and warmed to room temperature. After most of the solvent was 
evaporated, the residue was diluted with cold water. The separate solid was collected 
by filtration and washed with water. After drying in vacuo, this afforded 3.8 g of the 
35 product as an off white solid in 77.6 % of yield, m.p. 270** C (dec), mass spectrum 
(electrospray, nVe): M+H 201 .1 
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Example 273 

5 A mixture of 3,8 g (19 mmol) of l,4-dihydro-8-methoxy-4-oxo-3Kiuinolinecarbonitrile 
and 40 mL of phosphorous oxochloride and S drops of DMF was refluxed for O.S 
hours. The mixture was evaporated to dryness and diluted with hexanes. The solid was 
coQected and mixed with ccid dilute sodium carbonate scdution and extracted several 
times with ethyl acetate. The organic laya* was dried over sodium sulfate and filtered 

10 through a pad of silica gel. Removal of the solvent gave 3.8 g of 4-chloio-8-meihoxy - 
3-quinolinecarbcmitrile as an off white solid in 91 % yield, mass spectrum 
(electrospray, m/e): M+H 219.1. 

Example 274 

15 4''rf3-Bromophenvnaniinol-8-methoxv -3-quinolinecarbonitrile 

A soludon of 328.0 mg (1.5 mnnol) of 4-chloro-8-methoxy -3-quinoIinecarbonitrile, 
309.7 mg (1.8 mmol) of 3-hromoanilinc and 173.3 mg (1.5 mmol) of pyridine 
hydrochloride in 15 ml of 2-ethoxyethanol was refluxed under nitrogen for 0.5 hours. 
20 The solvent was removed and the residue was diluted with water followed by 
neutralization to pH 7-8 with diluted sodium carbonate solution . The precipitate was 
collected and washed with ether and dried in vacuo to give 476.1 mg (89.6%) of the 
product as a yellow solid, m.p. 210-212** C; mass spectrum (elecffospray, nVe): M+H 
353,8, 355.8. 

25 

Example 275 

4-f4-Chloro-2- flucyro-phenvlaminoV8-methoxv-Qdnoline-3-carbonitrile 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
30 328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 173.3 mg (1.5 
mmol) of pyridine hydrochloride and 240.0 mg (1.7 mmol) of 2-fluoro-4-chloro- 
aniline in 15 mL of 2-ethoxyethanol was heated at 100^ C for 2 hr. After the work up, 
431.3 mg (87.9%) of the product was obtained as an off white solid, m.p, 127° C 
(dec), mass spectrum (electrospray, m/e): M+H 327.8, 329.9. 
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Example 276 



10 



15 



20 



25 



4-f3-Hvdroxv-4-methvl^phehvlamiiioV8-methoxy-qiiinoline-3-carboni^^ 

Using an analogous procedure to that described in Example 274. A leaction mixture of 
328.0 mg (1 .5 mmol) of 4-chloro-8-methoxy -S-^juinolinecarbonitrile, 173.3 mg ( 1 .5 
nunol) of pyridine hydrochloride and 2032 mg (1.7 mmol) of 3-hydroxy-4-methyl- 
anilinein IS mLof 2-ethoxyethanoI was heated at 100^ C for 1.5 hr. Aftor the work 
up, 407.7 mg (89.4%) of the product was obtained as a yellow solid, m.p. 148-150°Q 
mass spectrum (electrospray, m/e): M+H 306.9. 

Example 277 

4-f3-Dimethylamino-phenylaminoV8-methoxy-quinoIine-3-carfaonitrile 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
250.0 mg (1.1 mmol) of 4-chloro-8-methoxy '3-quinolinecarbonitrile, 273.3 mg (3.0 
mnK>l) of pyridine and 261.4 mg (1.25 mmol) of 3-dimethylaminoaniline 
hydrochloride in 10 mL of 2-ethoxyethanol was heated at l(XfC for 1.5 hr. The work 
up gave 294.8 mg (73.4%) of the product as a deep greenish yellow solid, m.p. 222- 
225** C, mass specoiim (electrospray, ra/e): M+H 319.0. 

Example 278 

4-f4-Bromo-3>hvdroxv-phenvlam inoV8-mcthoxv-quinoline'3'Carbonitrilc 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
250.0 mg ( 1 . 1 mnK>l) of 4-chlon)-8-methoxy -3-quinolinecarbonitrile, 131.7 mg ( 1 . 1 
mmol) of pyridine hydrochloride and 286.7 mg (1.3 mmol) of 4-bromo-3-hydroxy- 
aniline in 10 niL of 2-ethoxyethanol was heated at 100 ^ C for 1.5 hr. The work up 
gave 374.1 mg (88.6 %) of the product as a pink solid, m.p. 146^ C (dec.), mass 
spectrum (electrospray, m/e): M+H 369.9. 

Example 279 

4-(3-Hvdroxy-4-methoxv-phenvlaminoV8-methoxy-quinoline-3-carbonimle 



Using an analogous procedure to that described in Example 274. A reaction mixnire of 
200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg (0.92 
mmol) of pyridine hydrochloride and 140.6 mg (1.0 mmol) of 5-amino-2-methoxy- 
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phenol in 10 mL of 2-etf)oxyethanol was heated at 100 ° C for 2 hr. The work up gave 
261.6 mg (89.0 %) of the produa as a. deep yellow solid, m-p. 138-140'' C (dec), 
mass spectrum (electrospray, m/t): M+H 321.9. 

S Example 280 

8-Methoxv-4-(2A6-trifluo m-DhenvlaminoVQuinoline-3>carbonitrile 

Using an analogous procedure to diat described in Example 274. A leacticxi mixture of 
2(X).0 mg (0.92 mmol) of 4-chIoroT8-methoxy-3-quinolinecarbonitriIe, 105.7 mg (0.92 
10 mmol) of pyridine hydrochloride and 148.6 mg (1 .0 mmol) of 2,4,6-trifluoro-aniline in 

10 mL of 2-ethoxyethancd was heated at 100" C for 2 hr. The work up gave 1 12.6 mg 
(37.4 %) of the product as a yellow solid, m.p. 297^ C (dec.), mass spectrum 
(electrospray, rn/e): M+H 330.0. 

15 Example 281 

4-G>hvdroxv-4-methvl'DhcnvlaminoV7'-mcthoxv-quinoline-3-carbonitrilc 

To a suspension of 200 mg (0.91 mmol) of 4K:hloix>-7-methoxy-3-quinoline- 
carbomtrile and 135.5 mg (1.10 mmol) of 5-amino-o-cresol in 10 mL of 2-ethoxy 

20 ethanol was added 105.6 mg (0.91 mmol) of pyridine hydrochloride. The resulting 
reacdcm mixture was refluxed for 1 hr, and then the solvent was removed to give a 
residue. To the residue was added about 30 mL of water and neutralized to pH 7-8 by 
addition of diluted sodium carbonate solution. The precipitate was collected by filtration 
and washed with water and ether. After drying in vacuo, this afforded 277 mg (99 %) 

25 of the product as a yellow solid, m.p. >250'' C, mass (electrospray, nVe): M+H 305.9. 

Example 282 

4-f4-ChloTO-2>fluoro-5-hvdroxv-phenvlaniinoV7-methoxv-quinoline-3-caTfeonitrile 

30 The method of Example 281 was used with 218.6 mg (1.0 mmol) of 4-chlon>-7- 
methoxy-3-quinolinecarbonitrile, 263.5 mg (1.2 mmol) of the aniline and 115.6 mg 
(1 .0 mmol) of pyridine hydrochloride in 10 mL of 2 ethoxyethanoL This afforded a red 

011 residue. To the residue were added 10 mL of methanol and 1 mL of NH4OH (28- 
30%). The resulting mixttire was heated at SO^'C for 30 min, and then the solvent was 

35 removed to give a residue. To the residue was added water. The separated solid was 
collected by filuation and washed with water and ethCT/ethyl acetate (1:1). After drying 
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in vacuo^ 142.1 mg (4L4 %) of the product was obtained as a brown solid, m.p. 
240*'C (dec); mass (electrospray, m/e): M+H 343.9, 345.8, 

Example 283 

5 4>(4-CMoio-2-fluoro-phcnylaminoV6 -niethoxv-quinolinc>3-carbonitrile 

The method of Example 281 was used with 218.6 mg (1 mmol) of 4-chlcHO-6- 
methoxy-3-quinoIinecarbonitrile, 174.7 mg (1.2 mmoI) of 4-chloio-2-fluon>-aniIine 
and 1 1S.6 mg (1 mmol ) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. .This 
10 afforded 319.8 mg of the product as a yellow solid, m.p. >250^ C, mass (electrospray, 
m/e): M+H 325.9, 327.9 

Example 284 

4-(3-HvdrDxy-4"mcthyl-phenylaniinoV6"methoxy"quinoline-3>carbonitriie 

15 

To a suspension of 218.6 mg (1.0 mmol) of 4-chloro-6-methoxy-3-quinoline- 
carbonitiile and 147.8 mg (1.20 nunol) of 5-amino-o-cresol in 10 mL of 2- 
ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine hydrochloride. The 
resulting reaction mixture was refluxed fcM- 1 hr, and then the solvent was removed to 
20 give a residue . To the residue was added about 30 mL of water and neutralized to pH 
7-8 by addition of diluted sodium carbonate solution. The precipitate was collected by 
filtraticm and washed with water and ether. After drying in vacuo, this afforded 278.3 
mg (91 %) of theprodua as a yellow solid, m.p. >250^ C (dec), mass (electrospray, 
m/c): M+H 305.9. 

25 

Example 285 

4-(4-ChlQr^?>fluQTp-5-hy<lrpxy-ph^nyl^nQV6-niethQxy-qMinpH^^^ 

The method of Example 282 was used with 218.6 mg (1.0 mmol) of 4-chloro-6- 
30 methoxy-3-quinolinecarbonitrile and 263.5 mg (1.2 mmol) of the aniline (cat 8(X)906) 
in 10 mL of 2-ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine 
hydrochloride. This afforded a dark oil residue. To the residue was added 10 mL Of 
methanol and 1 mL of NH4OH (28-30 %). The resulting mbtture was heated at 50** C 
for 30 min, and then the solvent was removed and the residue was triturated with water 
35 and ether in an ice bath. The separated solid was filtered off and washed with water and 
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ethen After drying in vacuo, 83.2 mg (24.2 %) of the product was obtained as a light 
brown soKd, m.p. 228-230** C, mass (electrospray, ip/e): M+H 343.8, 345.8. 



5 4-G.5'Dichloro-4-hvdroxv-phenylaniino)-6.7>dimethoxy-quinoIinc-3-carbonitrile 

A reaction mixture of 248.7 mg (1 mmol) of 4'Chloro-6,7-dimethoxy-3- 
quinolinecarbonitrile, 213.6 mg (1.2 mmol) of 4-amino-2,6-dichlon>phenol and 
115.6 mg (1 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was 
10 refluxed under N2for 1 hr. After removal of the solvent, the residue was diluted with 
water and neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate 
was filtered and washed with water and ether/ ethyl acetate (1:1). After drying in 
vacuo, this yielded 346.7 mg (88.8 %) of the product as a yellow solid, m.p. >250^ C, 
mass (electrospray, m/e): M+H 389.8, 391.8. 



4>f2-Hvdroxv-4>methvl-phenvlaminoV6.7-dimethoxv-Quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
20 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 nmx>I) of pyridine hydrochloride was reacted with 147.8 
mg (1.2 mmol) of 6-amino-m-cresol to give 287.5 mg (85.8 %) of the product as a 
light brown solid, m.p. >250^ C, mass (electrospray, m/e): M+H 335.9. 

25 Example 288 

4-f4-Hvdroxv-3^-dimethvl-DhenvlaminoV6.7-dinf)ethoxv-Quinoline-3-carfainiti 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nnoml) 
of 4-chIoro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
30 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 164.6 
mg (1.2 mmol) of 4-amino-2,5-dimethylphenol to give 232.9 mg (66.7 %) of the 
product as a light brown solid, m.p. 234-236^ C, mass (electrospray, m/e): M+H 



Example 286 



Example 287 



349.9. 
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Example 289 

4-f3-(>ano-6J-dimethoxv-qmnoyn-4-vlannrK)Vbenzamide 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nmnol) 
5 of 4-chloro-6,7-din^thoxy-3-quinolinecarbonitrile in 10 mL of 2-cthoxycthanol and in 
the presence of 1 15.6 mg (1 mnK>l) of pyridine hydrochloride was reacted with 163.4 
mg (1^ mmol) of 4-anrino-bcnzamidc to give 255.7 mg (73.4 %) of the product as a 
light yellow solid, m.p. >250**C, mass (electrospray, m/c): M+H 348.9. 

10 Example 290 

4-(5-ailonv2-hvdroxv-phenvlanfiinoV6.7-dimethoxv-quinolinc-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 rxmoY) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
15 die presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 172.3 
mg (1.2 mmol) of 2-amino-chlarq)henol to give 326.4 mg (91.9 %) of the product as a 
yellow solid, m.p. >250**C, mass (electrospray, m/c): M+H 355.8. 

Example 291 

20 4-f3.5-DibronK>-4-hvdit)xv-phenvlaminoV6.7-dimethoxv-quinoline-3-carbonitrile 

Using an analogous pnx;edurc to that described in Example 286, 248.7 mg (1 mmol) 
of 4"Chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 320.3 
25 mg (1.2 mmol) of 4-amino-2,6-dibromophenol to give 427.1 mg (89.2 %) of the 
product as a gray solid, m.p. >250*'C, mass (electrospray, m/c): M+H 479.7, 481.6. 

Example 292 

4-f4-Hvdroxv-2-methvl-phenvlaminQV6.7-dimethoxv-quinoline-3-carbonitrile 

30 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mnK)l) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitriIe in 15 mL of 2-ethoxyethanol and 
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
147.8 mg (1.2 mmol) of 4-amino-m-cresol to give 304.6 mg (90.9 %) of the product 
35 as a salmon solid, m.p. >250° C, mass (electrospray, nVe): M+H 335.9 
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Example 293 

6J-Dimethoxy-4'fpvridin-3-ylaininoV<}uinoline-3-car^ 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nmx)l) 
5 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reaaed with 1 12.9 
mg (1.2 mmol) of 3-amino-pyridine to give 60.6 mg (19.8 %) of the product as . an 
orange solid, m.p. 231-233® C, mass (electrospray, m/e): M+H 306-8. 

10 Example 294 

6J-Dimcthoxv-4-f3-mcthvlsulfanvl-phenvlaminoVquinoKnc-3-carfaoni^^ 

Using an analogous procedure to that described in Exaimple 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7"dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and 
15 in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
167.1 mg (1.2 mmol) of 3-(methyIthio)aniline to give 134.1 mg (38.2 %) of the 
product as an off white solid, m.p. >250®C, mass (electrospray, xn/6): M+H 351.9. 

Example 295 

20 4-f2-HvdrDxv-S-methvl-phenvlaminoV 6.7-dimethoxv-quinoline-3-carfaonitrilc 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, in 15 mL of 2-ethoxyethanol and 
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
25 147.8 mg (1.2 mmol) of 2-amino-p-cresol to give 315.0 mg (94.0 %) of the product as 
a yellow solid, m.p. 198-2(X)*'C, mass (electrospray, m/e): M+H 335.8. 

Example 296 

4-f2-C^loro-4-hvdroxy-phenylaniinoV6J-dimethoxv-quinoline-3-carbonitrile 

30 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-eihoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 270. 1 
mg (1.5 mmol) of 4-amino-3-chlorophenol to give 299.2 mg (84.3 %) of the product 
35 as a light brown solid, m.p. >250**C, mass (electrospray, m/e): M+H 355.8, 357.8. 
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Example 297 
2-G-Cvanc>-6,7>dimethoxv-quiiK)lin-4-vlaminoVbenzamid^ 

Using an analogous piocedure to that described in Example 286« 248.7 mg (1 nuncd) 
5 of 4-chloro-6,7-diniethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 177.0 
mg (1.3 mmol) of antbranilamide to give 292.4 mg (84.0 %) of the product as a deep 
yellow solid, m.p. 238-240.5*" C» mass (electrospray, m/t): M+H 348.9. 

10 Example 298 

6.7-Dimcthoxv-4-(4-methylsulfanvl-phenvlaminoVquinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286» 248.7 mg (1 mmol) 
of 4-chIoro-6 J-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
15 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 181.0 
mg (13 mmol) of 4-(methylmercapto)-amline to give 334.1 mg (95.2%) of the product 
as a yellow solid, m.p. 235-237*^0, mass (electrospray, nVe): M+H 351.9, 352.9, 
353.8, 354.9. 

20 Example 299 

4-r4-(2-HvdrDxv-ethvlVphenvlaminoV6J-dimethoxv-Quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
25 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochlcnride was reacted with 178.3 
mg (1.3 mmol) of 4-aminophenethyI alcohol to give 327.8 mg (93.9 %) of the product 
as an off white yellow solid, m.p. 208-2 lO^^C, mass (electrospray, m/e): M+H 349.9, 

Example 300 

30 4-f2>4-Dihvdroxv-phenylanunoV6.7-<limethoxv-quinoline-3-carfaonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochl(»ide was reacted with 210.0 
35 mg (1.3 mmol) of 4-aminQresorcinol to give 330.4 mg (98.0 %) of the product as a 
deep purple solid, m.p. >250'*C, mass (electrospray, m/e): M+H 337.9. 
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Example 301 

4-[2-(2-Hvdroxv-cthvlVDhenvlamino1-6>7-dimcthoxv-quinoline-3> carto^ 

5 Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlorc>-6,7-diniethoxy-3-quinolinecarbonitrile in 12 niL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 178.3 
mg (1.3 mmol) of 2-aminophenethyl alcohol to give 218.4 mg (64.4 %) of the product 
as a pink solid, m.p 1 59-1 62** C, mass (electrospray, m/c): M+H 349.9. 

10 

Example 302 

4>f3-BromophenvlaminoV6.7-dihvdroxv-3-quinolinecarfaonitrile 

A stirred mixture of 4-(3-bromophenylamino)-6,7-diniethoxy-3-quinolinecarbonitriIe 
15 (15.4 g, 40 mmol) and 100 g of pyridine hydrochloride was heated at 210^C for 20 m, 
cooled to O^C, treated with 100 ml. of concentrated ammonium hydroxide, and 
concentrated to dryness. The residue was stirred with 1 L of water, and the resulting 
amber solid was filtered off, washed with water, and dried; mass spectrum 
(electrospray, m/e) M+H 356.1, 358.1. 

20 

Example 303 

4-f3-BromophenylaminoV6J-di-n-propoxv-3-quinolinecarbonitrile 
To a stirred mixture of 4-(3-bromophenylamino>'6,7-d!hydroxy-3-quinolinecarbonitrile 
(1.07 g, 3.0 mmol), potassium carbonate (1.66 g, 12.0 mmol), and 12 ml of DMF at 

25 O^C was added I-iodoprc^ane (1.17 ml, 12.0 nunol). The mixture was warmed to 
25^C, stirred for 5 h, and then partioned at 0^ C with ethyl acetate and water containing 
HCI to give pH-8. The organic layer was separated, washed with water, dried, and 
concentrated. The residue was subjected to chromatography on silica gel with 
methylene chloride-ethyl acetate-acetic acid to give an amorphous solid; mass spectrum 

30 (electrospray, m/e) M+H 440.2, 442.2. 

Example 304 

4-r(3-BromophenylVN-acetvlamino1-6.7-dihydroxv-3-quinolinecarbonitrile 

35 A solution of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinoKnecarbonitrile (1.78 g, 
5.0 mmol), dimethylaminq>yridine (60 mg, 0.50 mmol), 5.0 ml of acetic anhydride, 
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and 10 nd of pyridine was stined at reflux tempoature for 1.5 h and concentrated to 
dryness. The residue was stirred with 50 ml of methanol, 5 ml of water, and sodium 
Ucarbonate (2.1 g, 25 mmol) at 25^C for 16 h and concentrated to dryness. The 
residue was stirred with water ccmtaining acetic ackl to give pH-'4-5, and the resulting 
5 solid was filtered off, washed with water, and dried. A solution of the resulting solid 
in THF was passed through a pad of silica gel; the filtrate was concentrated to give a tan 
solid; mass spectrum (electiospray, m/e) M-H 396.3, 398.3. 

Example 305 

10 4-f3-BromophenvlaminoV6.7-di-n-butoxy-3-quinolinccarbonitrile 

A stirred mixture of 4-[(3-bromophenyl)-N-acetylamino]-6J-dihydiDxy-3-quinoline- 
carbonitrile (0.40 g, 1.0 mnrx)l), 1-bromobutane (0.41 g, 3.0 mmol), potassium 
carbonate (0.30 g, 2.2 mmol), and 2.0 ml of DMF was stirred at 65-70^C for 5 h, 

15 ccMicentrated to dryness, and partitioned with ethyl acetate and water containing acetic 
acid to give pH-^. The organic layer was washed with water, dried and concentrated. 
The residue was stirred with potassium carbonate (0.55 g, 4.0 mmol), and 10 ml of 
methanol at reflux temperature for 60 m and then evaporated to dryness. The residue 
was partitioned with niethylene chloride and water saturated with carbon dioxide 

20 (pH'-8-9). The organic layar was separated and cashed with water, dried, and 
concentrated. A solution of the residue in 60:30:1 heptane-ethyl acetate-acetic was 
filtered through a pad of silica gel. The filtrate was evaporated to give an amorphous 
solid; mass spectrum (electrospray, m/e) M+H 467.9, 469.9. 

25 Example 306 

4-Chlon>-7-methoxv-3-quinolinecarbonitrile 

In the manner of Example 115 treatment of l,4-dihydroquinolin-7-methoxy-4-oxo-3- 
carbonitrile with phosphorous oxychloride gave the title compound as a tan solid; mass 
30 spectrum (electrospray, m/e) M+H 219.2, 221.2. 
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Example 307 

4-f4-ChlcMt)-2-fluorophcnvlaminoV7-methoxv-3-quin^^ 

In the manner of Example 274 reaction of 4-chlon>-7-methoxy-3-quinolinecarbonitrile 
with 4-chloro-2-fluon)aniline gave the title compound as an amber solid^ mp 208- 
210®C 

Example 308 

4-^4-Chloro-2-fluomphenylanMnoV7-hvdroxv-3-quinolinecarbonitrile 



10 



In the manner of Example 302 reaction of 4-(4-chloro-2-fluOTq)henylamino>-7- 
methoxy-3-quinolinecarbonitrile with pyridine hydrochloride at 210^C gave the tide 
compound, mp 295-305^C 

15 Example 309 

4-f(4-Chlon>2"fluorophcnylaniino)-N-acetylaminol-7-hydroxy-3-quinolinecarbonitrile 

In the manner of Exan^Ie 304 peracetylation of 4-(4-<:hloro-2- fluorophenyIamino)-7- 
hydroxy-3i.quinc^necarbonitri]e with acetic anhydride in the presence of dimethyl- 
20 aminopyridine followed by de-O-acetylation with sodium bicarbonate in aqueous 
methanol gave the title compound as an amber solid, mp 1 82-191^C 

Example 310 

4-f4-Chloro-2-fluorophenvlaminoV7-ethoxy>3-quinolinccarbonitrile 



25 



30 



In the manner of Example 305 alkylation of 4-[(4-Chlovo-2-fluoTophenyIamino)-N- 
acetyIamino]-7-hydroxy-3-quinolinecarbonitrile with ethyl iodide in the presmce of 
potassium carbonate in DMF followed by de-N-acetylation with potassium carbonate in 
aqueous methanol gave the title compound as a white solid, mp 221-224V. 

Example 311 

4>[f3>Bn>mophenvnaminol-6J-bis(2-mcthoxvethoxvV3> quinolinecarbonitrile 



In the manner of Example 305 alkylation of 4-(3-bromophenylamino)-6,7-dihydroxy- 
35 3-quinolinecarbonitrile with 2-hromoethyl methyl ether in the presence of potassium 
carbonate in DMF gave the title compound as a light yellow solid, mp 135-138*^C 
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Example 912 

4-f4-Hvdroxy-2-methvl>phenvlaimnoV6-mcthoxv>7f3-nKCT 
pmtK>xvVqmnoline-3-carbonitrile 

5 

A mixture of 0.3 g of 4-chloro-6-methoxy-7-(3-morpholin-4-yl- piopoxy)-quinoline-3- 
carbonitrile derivative, 0.12 g of 4-aniino-m-cresol, 0.1 g of pyridine hydrochloride 
and 4 ml of 2-ethoxy ethanol was stiired under nitrogen at reflux tempmture for 1.5 
hr. The nuxtuie was cooled and added to the mixture of ethyl acetate and saturated 

10 solution of sodium bicarbonate, stirred for 15 minutes. FoUowmg separation of layers, 
the organic layer was dried over anhydrous sodium sulfate, filtered and filtrate was 
ev^xxrated to yield dark oil. The oil was purified by silica gel flash chromatography 
utilizing a gradient of methylene chloridc/methanol (95:5 to 90:10 ) to give 0.23 g of 
the title compound as a tan solid,mpl20-126C; mass spectrum (elecu-ospray,nVe):M+H 

15 449. 

Example 313 

4-f3-Bn>mo-phenvlaminoV6>n^thoxv-7-(3-morpholin-4-vl- 
prppoxyVquinoline-3-<;arbonitrile 

20 

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7-(3- 
morpholin-4-yl~propoxy)-quinoline-3-carbonitrile, 0.12 ml of 3-bromo aniline, 0.1 g 
of pyridine hydnxhloride and 4.0 ml of 2-eihoxy ethanol. This afforded an oil which 
was purified by silica gel flash chromatography utilizing a gradient of mediylene 
25 chloride/methanol ( 96:4 to 92:8 ) to give 0.22 g of the tide compound as an off white 
solid,mp 115-118 C; mass spectrum (ES,m/e ):M+H499. 

Example 314 

6>Methoxy-4-f2-methvlsulfanvl-phenvlaminoV7-(3-mOTpholin-4-vl- 
30 prppoxv^-quin oline-S-carbonitrile 

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7-(3- 
morphohn-4-yl-propoxy)-<juinoline-3-carbonilrile, 0.14 ml of 2-(methyl mercapto) 
aniline, 0.1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded 
35 an oil which was purified by silica gel flash chromatography [methylene 
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chloride/methanol (96:4) ] to give 0.16 g of the title compound as an off white solid^mp 
179-180 C; mass spectrum (ES^e ):M+H465. 

Example 315 

5 4-(4-Hvdroxy>3>5'dimethyl-phenylaminoV6-methoxy-7- 
f3>nfK>ipholin-4-vl-propoxv)>QuinoKne-3-cartx)nitrile 

The method of Example 312 was used as weU as 0.25 g of 4-chloro-6-methoxy-7-(3- 
morpholin-4-yI- propoxy)-quinoIine-3-caiix>nitriIe, 0.12 ml of 4-amino» 2-5 dimethyl 
10 phenol , 0. 1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded 
an oil which was purified by silica gel flash chromatography utilizing a gradient of 
methylene chloride/methanol ( 96:4 to 92:8 ) to give 0.20 g of the tide compound as a 
tan foam, mp 122-125 C; mass spectrum (ESon/e ):M+H481. 

15 Example 316 

4'(2-AminphcnvlmethvlaminoV6.7>diethoxy-3-quinolinecarbonitrile 

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
with 2-aminobenzylamine gave the dde compound as an ofT-white solid, mp 173- 
20 177®C. 

Example 317 

4-f3.4-DifluorophenvlmethvlaminoV6.7'diethoxv-3-quinolinccarbonitrile 

25 In the manner of Example 61 reaction of 4-chloro-6J-diethoxy-3-quinolinecarbonitrile 
with 3,4-difluorobenzylamine gave the title compound as a tan solid, mpl67-169°C. 

Example 318 

4«Methoxy-but-2-enQic acid r4-(3-bit)mo-phenylaminoVquinazolin-6- yll-amide 

30 

To a solution of 1 g (3.17 mmol) of (5-amino-4-f(3-bromophenyl)amino]-3-quinoline- 
carbonitrile and 0.6 g of disopropylethylamine in 21 ml of tetrahydrofuran was added 
0.47 g (3.5 mmol) of4-mclhoxycrotonoyl chloride at 0°C with stirring. After 1.5 hr at 
O^C another 0.15 g of acid chloride was added. The mixture was diluted with 75 ml of 
35 tetrahydrofuran and stirred with a mixture of brine and saturated sodium bicarbonate. 
50 ml of ethyl acetate was added and the organic layer was separated and dried ova* 
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magnesiuin sulfate. Solvent ivas removed and die residue was purified by 
chromatography on sUica gel. Recrystalization from 1-butanol gave 1.25 g of a yellow 
powden mass spectrum (electroqway, nVc): M+H 415.0 and 415.9. 



4-f4-Chloro-2-fluon>5-hvdroxv-phcnylanuno)-6,7-dimethoxy-quinoline-3-carbonitri]e 

A mixture of 0.25 g of 4-chloio-6,7-dimethoxy-3-quinolinecarbonitrile» 0.195 g of 4- 
chloro-2-flucHX>-5-hydroxyaniline, 0.116 g of pyridine hydrochloride, and 3 ml of 
10 ethoxyethanol was stirred und^ nitrogen, at reflux tenq^eranne for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
until pH 9. The product was collected, washed with water, and dried to give 0.327g of 
4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile 
as a solid, dec > 260°C ; mass spectrum (electrospray, n>/e): M+H 373.9. 



To a stirred solution of 26.9 ml of n-butyllitiiium (2.5 M in hexane) in 50 ml of THF at 
20 -78°C was added a 3.51 ml of acetonitrile in 20 ml of THF during 10 min. After 
stirring at "78''C for 30 min, the mixture was treated with 10 g of L17741-150 (B. 
Floyd) in 20 ml of THF during 5 min. After 15 min at -78°C the stirred mixture was 
warmed to (fC for a further 30 min. It was then treated with 5 ml of acetic acid, 
warmed to 25**C and stirred for 30 min. The mixture was evaporated to dryness, and 
25 diluted with aqueous sodium bicarbonate. The resulting off-white solid was filtered, 
washed with water, ethyl acetate and ether. After drying, 4.5 g of 7-benzyloxy-4- 
hydroxy-6-methoxy-quinoline-3-carbonitrile was obtained as an off-white solid, dec 
>255**C ; mass spectrum (electrospray, m/e) M+H 307. 

30 Example 321 



To a stirred suspension of 1 g of 7-benzyloxy-4-hydn)xy-6-methoxy-quinoline-3- 
carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in 
35 metiiylene chloride), and 2 drops of NJ^-dimethylformamide. The mixture was 
refluxed for 20 min and to it was slowly added aqueous sodium bicarbonate until the 



5 



Example 319 



Example 320 

7-benzvloxy-4-hvdroxv-6-methQxv-quinoline-3-carbonitrile 



7-benzvloxv-4-chloro-6-me thoxv-quinoline-3-carboniuile 
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bubbling ceased. Fdlowing separation of the layers, the organic layer was evaporated 
to a small volume, then passed through a plug of magnesoL Elution with 50 ml 
methylene chloride, followed by evaporation provided 0.6 g of 7-benzyloxy-4-chloro- 
6-methoxy-quuioline-3-carbonitrile as a pale yellow solid, mp 282-284**C; mass 
5 spectrum (electrospray, m/e) M+H 325. 



7-Benzvloxv-4>(4-chlorQ-2-fluoro-phenvlaniin oV6-methoxvKiuinoline-3-carfa^ 

10 A mixture of 0.200 g of 7-benzyloxy-4-chlon>-6-methoxy-quinoline-3-carbonitrile 
0.108 g of 4-chldro-2-fluoroaniline, 0.071 g of pyridine hydrochloride, and 3 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
until pH 9. The product was collected, washed with water, and dried to give 0.1 50g of 

15 7-Benzyloxy-4-(4-chloro-2-fluon>-phenylaraino)-6-methoxy-quinoline-3-carbonitrile 
hydrochloride as a solid, mp 241-243®C ; mass spectrum (electrospray, m/e): M+H 



A mixture of 0.35 g of 4-chloro-7-meihoxy-6-(3-morpholin-4-y]-propoxy))-3-quino- 
linecartx)nitrile, 0.188 g of 4-chloro-2-fluoro-5-hydroxyaniline, 0.112 g of pyridine 

25 hydrochloride, and 4 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temperature for 1 h. The mixture was cooled and added to 10 ml of watCT. To this 
mbtture was added sodium carbonate until pH 9. The product was collected, washed 
with water, and dried to give 0.21 Og of 4-(4-Chloro-2-fluoro-5-hydroxy-phcnyl- 
amino>7-methoxy-6-(3-morpholin-4-yl)-propoxyl-quinoline-3-carbonilrile as a solid, 

30 mp 1 25- 128°C ; mass spectrum (elecoospray, no/e): M+H 487.0. 



Example 322 



433.9. 



Example 323 

4-f4-Chloro-2-fluoro>5-hvdroxv-phcnvlaminoV7-methoxv-6-f3- 
mOTpholin-4-vlVpropoxyl-quinoline-3-carbonitrile 
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Example 324 

4-(3-acetvlphenvlamim>V6.7-dimethoxv>3Kimnolinecar^ 

In the manner of Example 274 reaction of 4-chlon>-6J-dimethoxy-3*qiiinoline- 
5 carbonitrile with 3>aminoacetophenone gave the title ccnnpound as a tan solid, mp 204- 
206^C. 

Example 325 

4>(3-BromophenvlaminoV6,7-di-methoxvmethvl-3-<}uinolinecarbonitrile 

10 

In the manner of Example 305 treatment of 4-(3-bn)mophenylainino)-6,7-dihydn>xy-3- 
quinolinecarbonitrile with potassium carbonate and chloromethyl etho* in dimethyl- 
formamide gave the title compound as a yellow solid: mp = 1 1 3- 1 1 6°C. 

15 Example 326 

N-f4'f3-Bromo-phenvlaminoV3-cvano-quinolin>6-yn-3>chloro-ffi) acrylamide 

and 

Example 327 

N-r4-f3-BroiTK)-phcnvlaminoV3-cvano-quinolin-6-vn- 3-chloro-fZ)-acrvlamide 

20 

To a solution of 0.5 g (1.47 mnx)l) of of 6-amino-4-[(3-bromophenyI)amino]-3- 
quinolinecarbonitrile and 0.24 g (1.8 mmol) of diisopropylethyl amine in 3 ml of 
lerahydrofuran at 0°C with stirring was added 0.21 g (1.7 mmol) of 3-chloro-acryloyl 
chloride (cis/trans mixture) in 2 ml of tetrahydrofuran. After 40 min at 0°C, the mixture 

25 was poured into a saturated solution of sodium bicarbonate and then extracted ether. 
The organic solution was dried over magnesium sulfate and the sovent was removed. 
The residue chromatographed on alica gel giving 0.16 g of N-[4-(3-bromo-phenyl- 
amino)-3-cyanp-quinolin-6-yl)-3-chloro-(E) acrylamide: mass spectrum (electrospray, 
m/e.): M+H 424.9, 427.0, and 0.12 g of N-[4-(3-bromo-phenylamino)-3-cyano- 

30 quinolin-6-yll-3-chloro-(Z) acrylamide acrylamide: mass spectrum (electrospray, m/e,): 
M+H 425.0, 427.0 
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Example 328 

N-f4-rf3-BrDmophenynaminol-3-cvano-6Kiuinolinvl1-4-ma^ 

Isobutyl chloroformate (0,161g, l.lSmmol) was dropwise added into an ice cold 
5 solution of 4-morphoIino-2-butynoic acid (0.25g, 1.48mmoI) and N-'niediylnx>rpholine 
(0.1 Sg, L48nunpl) in 8mL of tetrahydiofuan under N2. After stirring for 3Qnun, a 
solution of 025g (0.74nunol) of 6-aniino-4-[(3-hronx)phenyl)aniino]-3-quinoline- 
carbonitrile in 6niL of pyridine was added dropwise and the mixture was stirred at O^^C 
for 2hr. The reacdcm was quenched with ice water, poured into saturated sodium 
10 bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer was 
concentrated and purified by thin-layer chromatography eluted with 15% methanol in 
ethyl acetate. The produa was collected, and dried in vacuo to give 0.096g (27%) of 
yellow solid; : mass q>ectrum (electrospray, m/e,) 490.1, 492.1 (M+H*); mp 145- 
148X. 

15 

Example 329 

N-f4-ff3'Bromqphgnyl)^mipQV3-cyanQ-^qpinolinyll-4Klimeaiyl^min<^2 

Isobutyl chloroformate (0.342g, 2.5mmol) was dropwise added into an ice cold 
20 solution of 4-dimethylamino-2-butynoic acid (0.9g, 3.8mmol) and N-methyl- 
morpholine (0.384g, 3.8mmol) in 50mL of tetrahydrofuan under N2. After stirring for 
SOmin, a solution of 0.644g (1.9mmoI) of 6-aniino-4-[(3-bn)nx)phenyl)amino]-3- 
quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at 0°C for 2.5hr. The reacticMi was quenched with ice water, poured into 
25 saturated sodium bicarbcHiate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was OHicentrated and purified by thin-layer chromatography eluted with 
15% methanol in ethyl acetate. The product was collected, and dried in vacuo to give 
0.144g (21%) of yellow solid; : mass spectrum (electrospray, nVe,): 447.9, 450.2 
(M+H^;mp 180*^0 (dec). 

30 

Example 330 

N-f4-r(3-BTDmophenvl)amino1-3-cyano-6-quinolinyn-4-methoxv>2-butynamide 

Isobutyl chloroformate (0.432g, 3.2mmol) was dropwise added into an ice cold 
35 solution of 4-methoxy-2-butynoic acid (0.72g, 6.32mmol) and N-methylnK>rpboline 
(0.959g, 9.78mmol) in 20mL of tetrahydrofuan under N2. After stirring for 30min, a 
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solution of O.Sg (LSSmmol) of 6-aniino-4-[(3-b!xmM)phenyl)ainino]-3-quinolinecai^ 
nitrilein SmL of pyridine was added dropwise and the mixture was stined at O^C for 
2hr. The leaction was quenched with ice water, poured into saturated sodium 
tncarbcHiate and brine, and extracted with ethyl acetate. The ethyl acetate layer was 
5 concentrated and purified by thin-layer chromatography eluted with 5% methancd in 
chlorform. The product was collected, and dried in vacuo to give 0.27g (41%) of 
yellow solid; : mass spectrum (electrospray, m/e,): 435.1, 437.0 (M+H^; 
mpl97X(dcc.)- 

10 Example 331 

N-f44f3-Bromophe nvnamino1-3-cvano-6-Quinolinvll- 
4-t>butvldimethvlsiloxv-2-butvnamide 

Isobutyl chlomformate (0.2 14g, 1.57mmol) was dropwise added into an ice cold 
15 solution of 4-t-butyldimethylsiloxy-2-butynoic acid (0.336g, 1.57mmol) and N- 
methyhiKnphoIine (0.1 9g, 1.88mmol) in 15mL of tetrahydrofuan under N2. After 
stirring for 30min, the reaction mixture was added dropwise into a soludcm of 0.4g 
(l.lSmmol) of 6-amino-4-[(3-hroinophenyl)aniinoi-3-quinolinecarbonitrile in 3mL of 
tetrahydrofuran and 1.5mL of pyridine and stirred at OX for Ihn The reaction was 
20 quenched with ice water, poured into saturated sodium bicarbonate and brine, and 
extracted with ethyl acetate. The ethyl acetate layer was ccMicentrated and purified by 
column chromatography eluted with 60% ethyl acetate in hexane. The pnxiuct was 
collected, and dried in vacuo to give 0.22g (35%) of yellow solid; : mass specuum 
(electrospray, m/e,): 535.1189 (M^ ). 

25 

Example 332 

N-r4-rf3-Bromoph envnaminoV3-cvano-6>Quinolinvll-4-hvdroxv-2-butvnamide 

N-[4-[(3-Bn)nM)phenyl)amino]-3-cyano-6^uinolinyl]-4-t-buiyldimethylsiloxy-2- 
30 butynamide (60mg, 0.122mmol) was dissolved in a solution of acetic acid, 
tetrahydrofuran and water (3:1:1) and stirred overnight at room temperature. The 
solution was diluted with ethyl acetate and washed with saturated sodium bicarbcHiate 
and brine. The ethyl acetate was concentrated to give 42.2mg (90%) of yellow solid; : 
mass spectrum (electrospray, nVe,): 421.0311 (M* ). 
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Example 333 



10 



15 



20 



25 



4-(3-Hvdn>xvniethvl-2>methvlphcnvlanMno)-6J-dimetho^^ 

A mixtuie of 0.248 g (I minol)of 4-chloit>-6J-<iimethoxy-quinoline-3-carlx)niirile, 
0.151 g (1.1 mmol) of 3-ainino-2-methylbenzyl alcohol, 0.116 g (1 mmol) pyridine 
hydrochloride and 12 ml of 2-ethoxyethanoI was heated in a 138-140^C oU bath for 6 
hours; progress of the reaction was noonitored by TLC. When 11.C indicated the 
dissqppearance of starting materia^ the reaction was cooled and concentrated in vacuo to 
athick oiL To this oil was added 50 ml of water followed by 5 ml of IM NaHC03, 
approximately pH 8. The resulting precipitate was collected, washed with water and 
diethyl ether, and dried in vacuo at 65^C to give 0.32 g (91.5%) of the desired product 
as light tan crystals. MP 123-125X; : mass spectrum (electrospray, nVc,): 
349.9(M+H)\ 

Example 334 

4-f2-AminO'4.S-dimethvlphenvlaminoV6.7- dimcthoxyquinolinc>3-carbonitrile 

A mixture of 0.248 g (1 mmol)of 4-chlon>-6,7-dimedioxy-quinoline-3-carbonitrile, 
0.410 g (3.0 mmol) of 4,5-dimetbyM,2-diphenylenediamine, 0.116 g (1 mmol) 
pyridine hydrochloride and 12 ml of 2-ethoxyethanol was heated in a ISS-MC^C oil 
bath for 1 hour, progress of the reaction was monitored by TLC. When TLC indicated 
the disappearance of starting material, the reaction was cooled and concentrated in 
vacuo to a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM 
NaHCOa, approximately pH 8. The resulting precipitate was collected, washed with 
water and diethyl ether, and dried in vacuo at 65^C to give 0.587 g of the desired 
product (impure). The impure product was digested with 50 ml of chlorof(»in and 50 
ml of ethyl acetate for 0.5 hour, collected, washed with chloroform and dried to give 
0.307 g (88%) of the desired pure product as yellow crystals. MP 260-262''C; : mass 
spectrum (electrospray, m/e,): 348.1582(HR). 



Example 335 

4-f4-EthvlphcnvlaminoV6.7'dimethoxvquinoline'3"Carbonitrile 



35 



A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carb(Miioile, 
0.14 ml (1.1 mmol) of 4'ethylaniline, 0.1 16 g (1 mmol) pyridine hydrochloride and 12 
ml of 2-ethoxyethanol was heated in a 138-140^C oil bath for 1 hour, progress of the 
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15 
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25 
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reaction was monitored by TLC. When TLC indicated the disappearance of starting 
material, the reaction was cooled and concentrated in vacuo to a thick oil. To this oil 
was added 50 ml of water followed by 5 ml of IM NaHCC)3, approximately pH 8. The 
resulting precipitate was collected, washed with water and diethyl ether, and dried in 
vacuo at 65X to give 0325 g (97.5%) of the desired product as light cream crystals. 
MP 248-250**C; : mass spectrum (clectrospray, nVe,): 333.1462. 

Example 336 

4-f4-CMCTD-2-niethylphenylaminoV6.7-dimcthoxyquinoline-3-carfaonitrile 

A mixture of 0.248 g (1 mmol)of 4-chloTt>-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.156 g (1.1 mnK)l) of 4-chlon>-2-methylaniline. 0.116 g (1 mmol) pyridine 
hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140°C oil bath for 24 
hours; progress of the reaction was monitored by TLC After 24 hours an additional 
0.156 g of of 4-chloro-2-methylaniIine was added and the heating continued for 24 
hours. When TLC indicated the disappearance of starting material, the reaction was 
cooled and concentrated in vacuo to a thick oil. To this oil was added 50 ml of water 
followed by 5 ml of IM NaHCOa, api»t>ximately pH 8. The gummy solid was 
dissolved in chloroform and passed through a pad of hydrous magnesium silicate. The 
liquid was concentrated in vacuo and the residue triturated 5 times with hexane. The 
resulting precipitate was collected, washed with hexane, and dried in vacuo at 65°C to 
give 0.250 g (71%) of the desired product as brown crystals. MP 227-229^C; : mass 
spectrum (clectrospray, m/e,): 353.8(M+H/. 

Example 337 

6.7-Diniethoxy-4'f3-phenoxyphenylamino)quinoline-3-cartx)nitrilc 

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.204 g (1.1 mmol) of 3-phenoxyaniline, 0.116 g (1 mmol) pyridine hydrochloride 
and 12 ml of 2-ethoxyethanol was heated in a 138-1 40*^0 oil bath for 3 hours; progress 
of the reaction was monitored by TLC. When TLC indicated the disappearance of 
starting material, the reaction was cooled and concentrated in vacuo to a thick oil. To 
this oil was added 50 ml of water followed by 5 ml of IM NaHCOs, approximately pH 
8. The resulting precipitate was collected, washed with water and diethyl ether, and 
dried in vacuo at 65**C to give 0.309 g (78%) of the desired product as cream crystals. 
MP 253-254''C; : mass spectrum (clectrospray, nVe,): 397.0(M+H)*. 
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Example 338 
4-f4>ailorc>-3- trifluoromcthvlphenvlaniinoV6JKliincthoxv^ 

5 A mixture of 0.248 g (1 mmol)of 4K:hk)ro-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.21S g of 4K:hlQro-3-trifluorornethylaniIine, 0.1 16 g (1 mmol) pyridine hydrochloride 
and 12 ml of 2-ethoxyethanol was heated in a 138-140^C oil bath for L5 hours; 
progress of the reaction was monitored by TLC When TLC indicated the 
disappearance of starting material, the reaction was cooled and concentrated in vacuo to 
10 a thick oiL To this oil was added 50 ml of water followed by 5 ml of IM NaHCOa, 
^proximately pH 8. The resulting precipitate was collected, washed with water and 
diethyl ether, and dried in vacuo at 65°C to give 0.266 g (65.5%) of the desired 
product as cream crystals. MP 265-267X; : mass spectrum (electrospray, m/e,): 
408.2(M+Hr. 

15 

Example 339 

4-(3-HydxDxy-phenvlaminoV6J-dimethoxv-quinoline-3-carbonitrile 

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
20 quinolinecarbonitrile and 038 g of 3-aminophenol was converted to 0.83 g of the title 
compound: mass spectrum (electrospray, nVe.): 321.9, 322.8 (M+H)* 

Example 340 

4>f4-methyl-phenvlaminoV6.7-diniethoxy-quinoline-3-carbonitrile 

25 

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
quinolinecarbonitrile and 0.317 g of 4-methylphenol was converted to 0.79 g of the 
tide compound: MP = 128-130^C 

30 Example 341 

4-G-Hvdroxv-4-mcthvl-phenylaminoV8-methoxv>6-nitro-quinoline-3- carbonitrile 



35 



Using the method described in Example 105, 0.5 g of 4~chloro-8-methoxy-6-nitro-3- 
quinolinecarbonitrile and 0.28 g of 3-hydroxy-4-methylphenol was converted to 0.3 g 
of the title compound: mass spectrum (electrospray, m/e,): 350.9, 351.9 (M+H)^ 
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Example 342 



4-(4-chloro-2-fluoro-DhenvlaminoV8-iMthoxv-6>mt^ carbonitrile 

Using the method described in Example 105» 0.5 g of 4-diloro-8-methoxy-6-nitro-3- 
5 quinolinecarbonitrile and 0.25 ml of 4-chloro-2-fIuoro phenol was convmed to 0.08 g 
of the tide compound: mass spectrum (electrospray, m/e,): 372.8, 374.8 (M+H)**^ 

Example 343 

4-G-hvdroxv-4-methoxv-DhenvlaminoV8-nfiethoxv-6-nitro-quinoH^^^ carbonitrile 

10 

Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3- 
quinolinecarbonitrile and 0.31 g of 3-hydroxy-4-methoxy phenol was converted to 
0.21 g of the tide compound: mass spectrum (electrospray, m/e,): 366.9, 367.9 



6-Amino-4-f 3-hvdroxv-4-methyl-phenylaminoV8-methoxy -quinoline-3- carbonitrile 

Using the Ymthod described in Example 196, 0.2 g of 4-(3-hydroxy-4-methyl-phenyl- 
20 amino)-8-methoxy-6-nitro-quinoline-3-carbonitrile and 0.1 g of iron was converted to 
0.14 g of the title compound: :MP = 227^*0 (dec) 



6-Amino^f 3-hvdroxv-4-mcthoxv-phenylaminoV8-methoxv -quinoline-3> carbonitrile 
25 Using the method described in Example 196, 0.1 g of 4-(3-hydn)xy-4-meihoxy- 
phenylamino)-8-methoxy-6-nitro-quinoline-3-carbonitriIe and 0.09 g of iron was 
converted to the title compound: :MP = 215X (dec) 



By using the method described in Example 172 and not reacting with dimethylamine, a 
portion of 6-amino-4-(3-brcMno-4-fluaro-phenylamino)-7-methoxy-quinoline-3-carbo- 



35 nitrile was converted to the title compound: mass spectrum (electrospray, m/e,): 532.8, 
534.8, 536.8 (M+H)* 



Example 344 



Example 345 



Example 346 

N- ( 4-f (3-BromO'4-fluorophenvl)amino1-3-cvano-7- 
methoxv-frquinolinvl )-4-bromO"2-butenamidc 
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Example 347 

N- { 4-rG-BronK»phcnvl)amino1-3-cvano-7-methoxv-6- 
quinoHiivn-4-chloio-2-butenaimdc 



5 

In the methcxl described in Example 198, a side product was isolated that proved to be 
the title compound: mass spectrum (electrospray, nVe,): 471.25, 473.3(M+H)* 



Dissolved 275 mg (3.27 mmol) 2-butynoic acid in 20 ml THF under N2 and chilled to 
O'^C. Added 420 ^ll (3.23 mmol) isobutyl chloroformate and 355 \il (3.24 mmol) N- 
methylnxnpholine and stirred for 10 minutes. Added drop wise a solution of 500 mg 
15 (1.30 mnx)l) 6-amino-4-[(3-iodophenyl)amino]-3-quinolinecarbonitrile and after 15 
minutes, removed ice bath and stirred overnight at 25''C Stripped solvent, washed 
with water and collected solids. Boiled in ethyl acetate, collected, and dried in vacuo, 
giving 228 mg of orange-brown solid: mass spectrum (electrospray nn/e): M+H = 



N- ( 3-Cvano-4-f f 3-methvl phenvnaminol-6-Quinolinvl 1 -2-propenamide 

Dissolved 500 mg (1.82 mmol) of 6-amino-4-((3-methylphenyl)amino]-3-quinoline- 
25 carbonitrileinl.0mlDMFand6nnJTHFandchilledto0XunderN2. Added 280 ^il 
(2.00 mmol) triethylamine and 166 pi (2.00 mmol) acryloyl chloride. Removed ice 
bath at IS minutes and at 1 hour, stripped solvent and slurried residue with dilute 
sodium bicarbonate. Collected crystals and washed with water. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 238 mg of yellow-orange solid: mass 
30 spectrum (electrospray n^/e): M+H = 329.1. 



10 



Example 348 

N>(3-Oyano^rf3-iodophen vlVaminol-6-Quinolinvl)-2-butvnaniide 



453.1. 



20 



Example 349 



Example 350 

N>t4>ff4-Bromophenvnamino1-3-cvano-6-quin olinvn"2-butvnamide 



35 Dissolved 310 mg (3.68 mmol) 2-butynoic acid in 20 ml THF and chilled to OX under 
N2. Added 480 \i\ (3.68 mmol) isobutyl chlorofomnate and 410 pi (3.72 mmol) N- 
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methylmorpholine. Sdned fc»r 20 minutes and dropwise added a solution of 500 mg 
(1.47 mmol) 6-aniino-4-[(4-bromophenyl)anuno]-3-quinolinecarboniirile in 1 ml DMF 
and 10 ml THF. Removed ice bath after 15 minutes and stirred at IS^'C overnight. 
Stripped solvent, slurried residue with water and collected solids. Boiled solids in 
5 ethyl acetate, colleaed, and dried in vacuo, giving 341 mg of yellow solid: mass 
spectrum (electrospray n^e): M+H = 405.1, 407.1. 

Example 351 

N-^4-rf3^ChlQrD^thi ophenoxvDhenvnamino^3-cvano-6^uinolinvl^2-l)^ 

10 

Dissolved 1.00 g (2.48 hmtoI) 6-amino-4-[(3-chloro-4-thicq)henoxyphenyl)amino]-3- 
quinolinecarbonitrile in 2.0 ml DMF and 12 ml THF and chilled to O^'C under N2. 
Added 380 ^1 (2.73 mmol) triethylamine and 227 ^1 (2.73 mmol) aciyloyl chloride. 
Removed ice bath at 15 minutes and at 1.5 hours stripped solvent and slurried residue 
15 with dilute sodium bicarbonate. CoUeaed solids and washed with water. 
Recrystallized ftom ethyl acetate and dried in vacuo, giving 293 mg of yeUow-orange 
solid: mass spectrum (electrospray n^/e): M+H = 457.3. 459.3. 



20 N-(3>Cvano>4-r(3.4-difluon)Dhenvnamino]-6-quinolinvU-2-butvnamide 

Dissolved 425 mg (5.06 mmol) 2-butynoic acid in 40 ml THF and chilled to O^'C under 
N2. Added 556 ^il (5.06 mmol) N-methylmorpholine and 658 (5.06 mmol) isobutyl 
chloroformate and stirred for 10 minutes. Added dropwise a solution of LOO g (3.37 
25 mmol) 6-amino-4-[(3,4-diflucHophenyl)amino]-3-quinolinecarbonitrile in 2.0 ml hot 
DMF and 20 ml THF. Removed ice bath at 15 minutes and stined at 25*C overnight 
Stripped solvent, slurried residue with water, and collected solids. Boiled in ethyl 
acetate, collected solids, and dried in vacuo, giving 735 mg of yellow solid: mass 
spectrum (electrospray tn/c): M+H = 363.3 



Example 352 



Example 353 

N- ( 4>f (3-Chlorophen vnaminoV3-cvano-6-quinolinyl 1 -2-butynamide 



Dissolved 428 mg (5.09 mmol) 2-butynoic acid in 40 ml THF and chilled to 0°C under 
35 N2. Added 560 ^1 (5.09 mmol) N-methylmorpholine and 662 jil (5.09 mmol) isobutyl 
chlorcrfdrmate and stirred for 10 minutes. Added dropwise a solution of l.(X) g (3.39 
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mmol) 6-aniiiK)-4-[(3-chlcTOpbenyl)aniino]-3-quinolinecar^ in 2 ml DMF and 20 
ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight Stripped 
solvent, slurried residue with water and collected solids* Boiled in ethyl acetate, 
coUected and dried in vacuo, giving 975 mg of yellow solid: mass spectrum 
5 (electrospray m/e): M+H = 361.1, 363.2. 

Example 354 

N-f3-Cvano-4>ff3-isopropvlphenvlVaminol-6-Quino linvlK2-butvnama 

10 Dissolved 695 mg (8.27 mmol) 2-butynoic acid in 40 ml THF and chilled to OX under 
N2. Added 1.08 ml (8.30 mmol) isobutyl chloroformate and 910 ^l (8.27 nmol) N- 
methylmorpholine and stirred for 10 minutes. Dropwise added a solution of l.(X) g 
(3.31 mmol) 6-amino-4-[(3-isq)ropylphenyl)aniino]-3-quinolinecarbonitrile in 2.0 ml 
DMF and 15 ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight 

15 Stripped solvent, slurried residue with water, and collected solid. Recrysiallized from 
ethyl acetate and dried in vacuo, giving 329 mg of yellow-green solid: mass spectrum 
(electrospray m/e): M+H = 369.2. 

Example 355 

20 N-(3-Cvano-4-rr3-isoDTODvlp henvnaniinol-6-Quinolinvn-2-i)ropenamide 

Dissolved 1.00 g (3.31 mmol) 6-amino-4-[(3-isopropylphenyl)amino]-3-quinoiine- 
carbcMiitrile in 2.0 ml hot DMF, added 12 ml THF, and chilled to O^C under N2. 
Added 507 |il (3.64 mmol) oiethylamine and 303 \il (3.64 mmol) acryloyl chloride. 
25 Removed ice bath at 15 minutes and at 1 hour stripped solvent Slurried residue widi 
dilute sodium Incarbonate, collected solids and washed with wat^. Recrystallized from 
ethyl acetate and dried in vacuo, giving 366 mg of orange solid: mass spectrum 
(electrospray nVe): M+H = 357.1. 

30 Example 356 

6-AminQ-4-f(3-isopro pvlphenvnaminol-3Kiuinolinecarbonitrile 

Added 0.5 g 10% palladium on carbon to a flask under N2 and covered with 250 ml 
ethanol. To this added 4.818 g (14.5 mmol) 4-[(3-isopropylphenyl)aminol-6-nitro-3- 
35 quinolinecarbonitrile and 1.14 ml (36.2 mmol) anhydrous hydrazine and heated to 
reflux. At 1.5 hours, filtered hot mixture through celite, stripped solvent, and dried in 
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vacuo, giving 430 g of yellow solid: mass spectrum (electrospray m/e): M+H = 



A mixture of 5.00 g (2L5 mmol) 4-cMon>-6-nitro-3-quinolinecarbonitrilc, 200 ml 
ethanoU and 3.48 g (25.8 mmol) 3-isopropylaniline was heated to reflux under N2. At 
4 hours, renK>ved heat and m^e basic with saturated sodium bicarbonate. Stripped 
10 solvents and azeotroped with ethanol. Slurried residue with hexane and collected 
solids. Dissolved in ethyl acetate, stirred with Daico, filtored through celite, stripped 
solvent and dried in vacuo, giving 5.289 g of yellow solid: mass spectrum 
(electrospray m/e): M+H = 333.1. 

15 Example 358 

4-G-BrDmo-phenvlaininoV6-G-pyn-olidin-l~vl-propylaininoVquinoline-3-carbonitrilc 

Dissolved 0.64 g (3.69 mmol) 3-(pyrrolidin-l-yl)propionaldehyde dimethyl acetal in 10 
ml water and acidified to pH 1 with concentrated HCl. Heated to 40^C for 90 minutes, 

20 removed heat and neutralized with sodium bicarbonate. Dissolved 500 mg (1.47 
mmol) 6-amino-4-(3-bronio-phenylamino)-quinoline-3-carbonitriIe in 100 ml ethanol 
and added acetic acid until pH was 3 to 4. Added the deprotected aldehyde to the amine 
solution and stirred at 25*'C for 0.5 hour. Gradually added. 94 mg (1.47 mmol) sodium 
cyanoborohydride and stirred overnight Stripped solvent, partitioned between 

25 chloroform and water. Washed OTganic layer with brine and dried with sodium sulfate. 
Stripped solvent and filtoed through a pad of silica gel, first with 10% 
noethanoVchlorofcnrm, then 20% methan(d/chlorofonn/l% ammonium hydroxide. 
Stripped solvent and dried in vacuo, giving 143 mg of yellow-brown solid: mass 
spectrum (elecm>spray m/e): M+H = 450, 452.1. 



303.1. 



Example 357 

4>rf3>Isopropvlphenvnaminol-6>nitn)-3-Quinolinecarbomtrile 



30 



Example 359 

4>f3-Azido-phenvlaminoV6.7-dimethoxv-quinoline-3-carbonitrile 



Dissolved 643 mg (2.(X) mmol) 4-(3-amino-phenylamino)-6,7-dimethoxy-quinoline-3- 
35 carbonitrile in 25 ml 80% acetic acid in water. Chilled to 0°C and added 152 mg (2.21 
mmol) sodium nitrite in 2.2 ml water. After 10 minutes, added 144 mg (2.21 mmol) 
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sodium azide in 2.2 ml water. At 1.5 hours stripped solvent and dissolved residue in 
hot ethyl acetate. Washed with saturated sodium bicarbonate, water and brine and dried 
with sodium sulfate. Stripped solvent and redissolved in 60% ethyl acetateAneth^ene 
chloride and filtered through a pad of silica gel. Stripped solvent and dried in vacuo* 
5 giving S26mg of brown solid: mass spectrum (eleco-ospray m/e): M+H== 347.1. 

Example 360 

6-Ainino^r(4>Chlait>-2-fluorophenyl^minol-7-methoxy-3-quinolinecarbonit^ 

10 A mixture of 500 mg (1.34 nunol) 4-[(4-chloro-2-fluorophenyl)amino}-7-methoxy-6- 
nitro-3-quinolinecarbonitrile, 20 ml ethanol and 1.52 ml (6.71 mmol) tin chloride 
dihydrate was heated to reflux under N2. At 3 hours, removed heat, added ice water 
aiKl made basic with sodium bicarbonate. Stirred for several hours and extracted with 
chloroform. Ehied organic layer with sodium sulfate, stripped solvent and dried in 

15 vacuo, giving 350 mg of green solid: mass spectrum (electrospray m/c): M+H = 
342.9, 344.8. 

Example 361 

4-f(4-ChloTO-2-flpQTophpnyl)^nQl-7-mgthQxy-6-niTro-3-qMinQKn^p 

20 

A mixture of 5.017 g (19.0 mmol) 4-ch!oro-7-methoxy-6>nitro-3-quinolinecarbonitrile, 
250 ml ethanol, and 2.55 ml 22.8 mmol) 4-chloro-2-fiuoroaniline was heated to reflux 
under N2. At 3.5 hours, removed heat and made basic with saturated sodium 
bicarbonate. Stripped solvents and azeotroped with ethanol. Slurried residue with 
25 hexane, collected solids, and washed with water. Dissolved in ethyl acetate, stirred 
with Darco, filtered, stripped solvent, and dried in vacuo, giving 6.54 g of yeUow 
solid: nmss spectrum (electrospray nVe): M+H - 372.8, 374.8. 

Example 362 

30 4-rG.4-dichlorophenvnamino1-6-nitix>'3-quinolinccaTbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chlorc>-6-nitro-3-quinolinecarbonitrile, 250 ml 
ethanol, and 4.17 g (25.6 mmol) 3,4-dichloroaniline was heated to reflux under N2. At 
3.5 hours, removed head and made basic with saturated sodium bicarbonate. Stripped 
35 solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids 
and washed with water. Dissolved in ethyl acetate, sdrred with Darco, filtered, 
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stripped solvent and dried in vacuo* ^ving 2.106 g of yellow scdid: mass spectrum 
(electrospray nVe): M+H = 359.1 > 361.0. 

Example 363 

5 6-Amino^-f f 3 -niedivlsulfanvlDhenvnamino1-3Kiuinolinecarbonitrile 

A mixture of 4.55 g (13.5 mmol) 4-[(3-methylsulfanylphenyl)amino]-6-nitro-3- 
quinolinecarbonitrile, 250 ml ethanoU 0.46 g 10% palladium on carbon* and 1.06 ml 
(33.8 mnx)l) anhydrous hydrazine was heated to reflux. At 4 hours, added 0.5 
10 equivalents of hydrazine, and at 5 hours, filtered the hot mixture through celite. 
Stripped the solvent and dried in vacuo, giving 4.068 g brown solid: mass spectrum 
(electrospray m/e): M+H = 307.1. 

Example 364 

15 4-r(3-MethylsulfanvlphenvDamino]-6-nitro-3-quinolinecarbonitri]e 

A mixture of 5.00g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.18 ml (25.8 mmol) 3-methylsulfanylanil|ne was heated to reflux und^ 
N2. At 2 hours, renx)ved heat and made basic with saturated sodium bicarbonate. 
20 Stripped solvents and air dried. Washed residue with hexane, collected solids and 
washed with water. Dissolved in ethyl acetate, stirred with Darco, stripped solvent and 
dried in vacuo, giving 4.848 g of yellow solid: mass spectrum (electro^ray m/c): 
M+H = 337.1. 

25 Example 365 

4-[(3-Trifluoromethoxvphe nvnamino1-6-nitTO-3-Quinolinecarbonitrile 

A mixture of 5,00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ni 
ethanol, and 3.4 ml (25.3 mmol) 3-trifluoromethoxyaniline was heated to reflux. At 5 
30 hours, removed heat and made basic with saturated sodium bicarbonate. Stripped 
solvents, slurried residue with hexane, collected, and washed with water. Dissolved in 
ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving 
4.537 g of yellow-orange solid: mass spectrum (electrospray m/e): M+H = 374.8. 
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Example 366 

4-f^TMmethvlaim nrvphenvlaimnoV6.7-dinie^^ 

A 1.25 gram (5 mmole) portion of 4-chloro, 6J-diiTiethoxy-quinoline-3-carbonitrile 
5 and a 1.05 gram (5 mmole) pcHtion of N, N-dimethyH3-phenylenediamine in 10ml 
of 2-methoxyelhanol were refluxed for 2 hours in an oil bath at 154 dcg. Cooling gave 
a solid which was recrystallized firom water to give 0-4 grams (19%) erf 4-(3-I>imethyl- 
amino-phenylamino)-6J-diinethoxy-quinolinc-3-carbonitrile which melted at 246- 
249^C : mass spectrum (electrospray ni/e):.(M+H)=349^., (M+2H)*^=174.9. 

10 

Example 367 

6.7-Dimethoxv-4-( 4-methoxv -2-methvl>p henvlaminoV-Quinoline-3-carbonitrile 

A reacticMi mixture of 248.7 mg (1 mmol) of 4-chloro-6,7-dimethoxy-3-quinoline- . 

15 carbonitrile, 164.6 mg (1.2 mmol) of 4-methoxy-2-methyl-anihne and 115.6 mg (1 
mmol) of pyridine hydrochlwide in 10 mL of 2-cthoxyethanol was refluxed under N2 
fcM- 3 hr. After removal of the solvent, the residue was diluted with water and 
neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate was 
flitted and washed with water and eUier. After drying in vacuo, this yielded 250.2 mg 

20 (71.7 %) of the product as a off red solid, m.p. >131** C(dec.), mass (electrospray, 
m/e): M+H 349.9. 

Example 368 

3-f3-Cvano-6.7>dimethoxv-quinolin-4-vlamino) -2-methvl-bcnzoic acid 

25 Using an analogous procedure to that described in Exanq)le 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-etiK)xyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 196.5 
mg (1.3 mmol) of 3-amino-2-methylbenzoicacid to give 89.6 mg (24.7 %) of the 
product as a gray solid, m.p. 242-245*" C, mass (electrospray, m/e): M+H 364.0. 

30 

Example 369 

4>(3-HvdrDxv-4-methoxv-Dhe nvlafninoV6.7-dimethoxv-Quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 367, 248J mg (1 mmol) 
of 4-chloro-6,7-dimetiioxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
35 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 167.0 
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mg (1.2 mmol) of S-ainino-2-methoxyphenol to give 313.3 mg (89.3 %) of ihc product 
as a gray solid, in.p. 254*256° Q mass (electrospray, m/e): M+H 351.2. 



Example 370 

5 4-f3-ChloTD-4-methvl-phenvlaminoV6.7>dimethoxv-quinoline^ caifaonitrile 

Using an analogous procedure to that described in Example 367» 248.7 mg (1 mmol) 
of 4-chlo]x>-6 J-dimethoxy-3K]uin(dinecaibonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 170.0 
10 mg (1 .2 mmol) of 2-chloro-4-amino-toluene to give 350.9 mg (99.4 %) of the product 
as a yellow solid, m.p. >250®Q mass (electrospray, nVe): M+H 353.9,355.8. 



Example 371 

6,7"Dimethoxy-4-M-phenoxv-phenvIaminoVquinoline-3-carbonitrile 

15 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitriIe in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmd) of pyridine hydrochloride was reacted with 222.3 
mg (1.2 mmol) of 4-phenoxyaniline to give 283.0 mg (71.3 %) of the product as a 
20 light yellow solid, m.p. 239-24rC, mass (electrospray, m/e): M+H 397.9. 

Example 372 

4-(5-Chloro-2-methoxy-phenvlaminoV6,7-dimethoxV'quinoline-3'Carbonitrile 



25 Using an analogous procedure to that described in Exanq>le 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarfoonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 nunol) of pyridine hydrochloride was reacted with 189.1 
mg (1.2 mmol) of 5-chloro-o-anisidine to give 240.5 mg (65.0 %) of the product as a 
cream solid, m.p. 200-202''C, mass (electrospray, m/e): M+H 369.9, 371.8. 

30 

Example 373 

4'f4-Chloit)-2-fluoro>phcnylaminoV6.7-dihvdroxy>quinoline-3-carbonitrile 



A mixture of 0.358 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-dimethoxy-quinoline- 
35 3-carbonitrile and 3 g of pyridine hydrochloride was sdrred under nitrogen at 210 - 
220**C for 20 minutes. The mixture was cooled and added to 50 ml of 3% ammonium 



W^O 98/43960 



PCTAJS98/06480 



- 170- 

hydroxide solution. The product was collected, washed with water, and dried to give 
0.302 g of 4-(4-chlora-2-fluoro-phenylaimno)-6,7-dihydrDxy-quinoline-3-carbonitrile 
as a solid, mp 270-272X; mass spectrum (EI, nVe): M 329.0363. 

5 Example 374 

4-(3-Hydroxv-2-mcthvl-phenvlaminoV6,7-din)ethoxv-quinoline-3-carbonitrile 

A mixture of 0.249 g of 4-chlc»o-6J-dimedioxy-3-quino]inecarbonitrile, 0.123 g of 3* 
amino-o-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethancd was 

10 stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carboniuile as a solid, mp 255-257X; mass spectrum 

15 (electrospray, m/e): M+H 335.9. 

Example 375 

4-f3-ailorc>-4>methoxy-phenvlanrinoV6J-dinriethoxv-quinolinc-3-carix)nitrile 

20 A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0. 158 g of 3- 
chlon>-/7-anisidine, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 

25 with water, and dried to give 0.324 g of 4-(3-chlon)-4-methoxy-phenylamino)-6,7- 
din)ethoxy-quinoIine-3>carix>nitrile as a solid, mp 278-280^C; mass spectrum (EI, m/c): 
M 369.0860. 

Example 376 

30 6J>Dimethoxv>4-(4-trifluorDmethvl>DhenvlaminoVQuinoline>3>carbonitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.322 g of 4- 
(trifluoromethyl)aniline, 20 mg of pyridine hydrochloride, and 10 mJ of ethoxyethanol 
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
35 cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
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with water, and dried to give 0.268 g of 6,7-diniethoxy-4-(4-trifluorotnethyl- 
phenyIainino)-quinoline-3-carbonitrile as a solid* mp 116>118^C; mass spectrum (EI, 
in/c): M 373.103L 

5 Example 377 

4-(3>4-DibromophenyIaminoV6-nitroquino)ine-3'^arbonitrile 

A mixture of 6.20g (26.6 mmol) of 4-chloro-6-nitioquinoline-3-carbonitrile and 8.00 g 
(31.9 mmol) of 3,4-dibromoaniline in 160 mL of EtOH was refluxed under N2 for 5 

10 hr. Satd NaHCQs was added and volatile material was removed. The residue was 
slurried with hexane, collected, washed with hexane and H2O and dried. The insoluble 
material was repeatedly extracted with boiling EtOAc and the solution was then filtered 
through silica gel. The solvent was removed to give 3.80 g of 4-(3,4- 
dibromophG[iyIamino)-6-nitroquinoline'3'Carbonitrile as a green solid: mass spectrum 

15 (electrospray, m/e): M+H 448.9. 

Example 378 

6-Amino-4-f3>trifluorDmethvlphenylamino)quinoline-3-carbonitrile 

- 20 A mixture of 6.0 g (16.8 mmol) of 6"nitro-4-(3-trifluoromcthylphenylamino)quinoline- 
3-carbonitrile and 1 8.9 g (83.8 mmol) of SnCl2.2H20 in 240 mL of EtOH was refluxed 
under N2 for 1 hr. Ice water was added followed by NaHC03 10 pH 8. The mixnire 
was stirred for 2 hr and then extracted with CHCI3. Darco was added and the extracts 
were filtered through anhyd MgS04 and evaporated. The residue was filtered through 
25 ^lica gel with 10% MeOH in CHC^. Solvent evaporation and drying in vacuo (40^*0) 
gave 4.87 g of 6-ainino-4-(3-trifluoromethylirfienylamino)quinoline-3-carbonitrile as a 
brown solid: mass spectrum (electrospray, m/e): M+H 329.1. 

Example 379 

30 6-Amino4-f3 .4-dibrDmophenvlaminotouinoline-3-<:arbonitrile 

Prepared ftx>m 4.90 g of 4-(3,4-dibromophenylaniino)-6-nitroquinoline-3-carbonitrile 
and 12.4 g of SnCl2.2H20 in the same manner as Example 378. There was obtained 
1.25 g of 6-amino-4-(3,4-dibromophenylamino)quinoline*3-carbonitrile as a brown 
35 solid: mass spectrum (electrospray, m/e): M+H 416.9, 418.9. 
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Example 380 

N-r3-(>ano-4-f3.4 -dibfomc>phenvlaniinoV}uinolin-^ 

6-Ainino-4-(3,4-dibroinopbcnylamino)quinoHne-3-caiton (0.750 g. 1.79 mmol) 
5 in 10 mL of THF was treated with 0.217 g (2.15 mmol) of EtaN and 0.195 g (2.15 
mmol) of acryloyl chloride at 0**C under N2. After stirring overnight at 25''Q the 
solvent was evapcxated and the residue was slurried with water and coUected. The 
residue was boiled twice with EtOAc and then dried in vacuo (SO'^C) to give 0.609 g of 
N-I3-cyano-4-(3,4-dihronnophenylanmno)quinolin-6-yl]acrylamide as a brown solid: 
10 mass spectrum (electrospray, no/e): 470.9,472.9. 

Example 381 

N-r4>f3-Bn)mop henvlaminoV3-cvanoquinolin-6-vllpn)pionamide 

15 Prepared from l.(X) g of 6-amino-4-(3-biX)niophenylamino)quinoline-3-<:arbonitrile, 
0.359 g of EtsN and 0.328 g of propionyl chloride in the same manner as Example 
380. The yield of N-[4-(3-bromq)henylamino)-3'Cyanoquinolin-6-yl]propionamide 
was 0.722 g as a yellow solid: mass specmim (electrospray, m/e): M+H 395.1, 
397.0. 

20 

Example 382 

(EVBut-2>cnoic Acid r4-(3-BrDmophenvlaminoV3-cvanoquinolin-6-vnamide 

A solution of 0.637 g (7.40 mmol) of E-but-2-enoic acid in 25 mL of THF under N2 
25 was chilled in ice. Isobutyl chloroformate (1.01 g, 7.40 mmol) and N- 
methyhnorpholine (0.747 g, 7.40 mmol) were added and the solution was stirred cold 
for 10 min. A slurry of 1.00 g (2.96 mmol) of 6-amino-4-(3-bromophenylamino)- 
quinoline-3-carbonitrile in 15 niL of THF was added and the mbcture was stirred at 
25®C overnight. The mixture was evaporated and the residue was slurried in water, 
30 coUected and dried. The residue was boiled twice with EtOAc and dried in vacuo 
(50''C) to give 0.965 g of (E)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyano- 
quinolin*6-yl]amide as a yellow solid: mass spectrum (electrospray, m/e): M+H 406.9, 
408.9. 
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Example 383 

N-r4-f3-BywKH>henvlaniinoV3-cvanodirinoH 

Prepared bom 0.500 g of 6-amino-4-(3-bronK>phenylamino)quinoIine-3-carboniiri^ 
5 0.194 g of EtaN and 0.202 g of methacryioyl chloride in the same nianner as Example 
380. There was obtained 0.317 g of N-[4-(3-bronK)phenylamino)-3-cyanoquinolin-6- 
yl]-2-methylaciylamide as a yellow solid: mass spectrum (electrospray, nVe): M+H 
406,8. 408.8. 

10 Example 384 

4"(3-HiK)iophenylaminoV6-nitroquinoline-3>carfaonitrile 

Prepared fix)m 5.00 g of 4-chloro-6-nitroquinoline-3-carbonitrile and 2.86 g of 3- 
fluoroaniline in the same manner as Example 377. The crude product was dissolved in 
15 a large volume of EtOAc, treated with Darco and filtered through Celite. Solvent 
removal and drying in vacuo (50''C) gave 5.77 g of 4-(3-fluorophenylamino)-6- 
nitnx]uinoline-3-carbonitrile as a yellow-orange solid: mass spectrum (electrospray, 
xn/t): M+H 309.2. 

20 Example 385 

6-Amino-4-(3-fluorophenvlaminokiuinQline-3-carhQmtri]e 

Prepared from 5.04 g of 4-(3-fluorophenylamino)-6-nitroquinoline-6-carboniirile and 
18.5 g of Sna2.2H20 in the same manner as Example 378. Filtration through silica 
25 was unnecessary. There was obtained 4.30 g of 6-amino-4-(3-fluorophenylamino)- 
quinoline-3-carix>nitrile as yellow-brown crystals: mass spectrum (electrospray, m/e): 
M+H 279.1. 

Example 386 

30 4-G-DimethvlarninophenylaminoV6-nitroquinoline-3-carbonitrile 

Prepared from 5.00 g of 4-chlon>6"nitn)quinoline-3-carbonitrile, 5.38 g of 3-dimethyl- 
aminoaniline dihydrochloride and 5.17 g of triethylamine in the same manner as 
Example 377. The crude product was taken up in EtOAc, oieated with Darco, filtered 
35 through Celite, evaporated and dried in vacuo (50''C). The yield of 4-(3-dimeihyl- 
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axninophenyIainino)-6-nitroquiiK>line-3-cart)^ was S.62 g as brick red crystals: 
mass spectrum (electrospray, m/e): M+H 334.2. 

Example 387 

5 4-f4-IMmcthvlaminophenvlaminoV6-nidroquinoline-3Karbonitrile 

Prepared fiom 5.00 g of 4H:hIorc>-6-nitn)qi]inoImeT3-carbonitrile, 5.38 g of 4-dimethyl- 
arniiioariiline dihydrochloride and 5.17 g of triethylamine in the same manner as 
Example 386. The yield of 4-(4-dimeAylaminophenylaniino)-6-nitioqu]noline-3- 
10 carbonitrile was 5.58 gas brick red crystals: mass spectrum (electrospray, m/e): M+H 
334.2. 

Example 388 

6-Amino-4>(3>dimethvlaminophenylamino)quinoline-3-carbonitrile 

15 

A mixture of 5.00 g (15.0 mmol) of 4-(3-dimethylaminophenylamino)"6-nitro- 
quinoline-3-carbonitrile, 1.20 g (37.5 mmol) of anhyd hydrazine and 0.5 g of 10% 
Pd/C in 250 mL of EtOH was refluxed under N2 for 1.3 hr. The reaction was filtofed 
through CSelite, the Celite was washed with EtOH and the filtrate and washes were 
20 combined. Solvent evaporation and drying in vacuo (50°Q gave 6"amirK>-4-(3- 
dimethylaminophenylamino)quinoline-3-carbonitrile as a red brown solid: mass 
spectrum (electrospray, m/e): 303.9. 

Example 389 

25 6-Amino-4>(4"dimcthylaminophenylaniino)quinoline-3-carbonitrile 

Prepared from 4-(4-dinnethylarninc^henylanuno)-6-nitroquinoIine-3-carb(Hiitrile (5.00 
g)» 1.20 g of anhyd hydrazine and 0.500 g of 10% Pd/C in the same manna- as 
Example 388 155179. After washing first with MeOH (discarded), the product was 
30 eluted with DMF. The latter solvent was collected separately, evaporated and the 
residue was dried in vacuo (50^C). The yield of 6-amino-4-(4-dimethylaminophenyl- 
amino)quinoiine-3-carbonitrile was 4.00 g as a yellow solid: mass spectrum 
(electrospray, m/e): M+H 303.9. 
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Example 390 

But-2-vnQic Acid r4-f3-HuoroDhenvlaminoV3-cvaiioQuinolin->6-vl1aim 

Prepared from 0.756 g of but-2-ynoic acid, 1.23 g of isobutyl chloroforaiate, 0.908 g 
5 of N-methylmorpholine and 1.00 g of 6-aixiino-4-(3-flucHt>phenylamino)quinoline-3- 
carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid [4-(3- 
fluoiophenylamino)-3-cyanoquinolin-6-yllaniide was 1.07 g as a yellow solid: mass 
spectrum (electrospray, mi/e): 345.1. 

10 Example 391 

N-f3-Cyano-4-f3-dim^hvlaminophenvlamino)quinolin-fryllacrvlamide 



Prepared from 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)quinoline-3- 
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same 
15 manner as Example 88. The yield of N-[3-cyano-4-(3-dimethylaminophenylamino)- 
quinoIin-6-yl]acrylaniide was 0.880 g as an orange solid: mass spectrum (electrospray, 
m/c): 358.1. 

Example 392 

20 N-r3-Cvano-4-f4'dimcthvlaniinophenvlamino)quinolin-6-vl1acrvlainide 

Prepared from 1.00 g of 6-amino-4-(4-dimethylaminophenylamino)quinoline-3- 
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same 
manner as Example 380. The yield of N-[3-cyano-4-(4-dimethylaminophenylamino)- 
25 quinolin-6-yl]acTylamide was 0.990 g of brown-orange solid: mass spectrum 
(electrospray, m/e): 358.2. 

Example 393 

But-2-vnoic Acid r 3-CVano-4-f3^niethvlaniinoDhenvlamino)quinolin-6-vnamide 

30 

Prepared from 0.694 g of but- 2-ynoic acid, 1.13 g of isobutyl chloroformate, 0.833 g 
of N-methylmorpholine and 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)- 
quinoline-3-carbonitrile in the same nuinner as Example 382. The yield of but-2-ynoic 
acid [3-cyaiK)-4-(3-dimethylaminophenylamino)quinolin-6-yl]amide was 0.967 g as an 
35 orange solid: mass spectrum (electrospray, m/e): M+H 370.2. 
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Example 394 

Biit-2-vnoic Acid r 3-Cvano-4-f4-dimethvlaimfiophcnvlamino)Quin 

Prepared fiom 0.694 g of but-2-ynoic acid, 1.13 g of isobutyl chlcroformate, 0.833 g 
5 of N-mcthylmorpholine and 1.00 g of 4-(4-dimethylamin(^henylaniino)quinoline-3- 
carbonitiile in die same manner as Exan^Ie 382. The yield of but-2-ynoic acid [3- 
cyano-4-(4-dimetfiylamin(^henylamino)quinolin-6-yl]amide was L13 g as a brick red 
solid: mass spectrum (electrospray, m/e): M+H 370.2. 

10 Example 395 

4-(3-BioniophenvlaminoV6-dimcthvlaminoquinoline-3-carbonitrile Hydrochloride 

Prepared frwn 0.400 g of 4-chloro-6-dimethylaniinoquinoline-3-carbonitrile and 3- 
bromoaniline in the same manno" as Example 377. The cmdc product was boiled twice 
15 with ElOAc and dried in vacuo (Sti^C). The yield of 4-(3-bromophenylamino>6- 
dimethylaminoquinoline-3-carbonitrile hydrochloride was 0.621 g as a brown powder 
mass spectrum (electrospray, m/e) M+H 366, 368.9. 

Exampre 396 

20 6-Diniethylaniino-4-G-methoxyphenylanunoViuinolinc-3-car bonitrileHvd^ 

Prepared from 0.400 g of 4-chloro-6-dimethylaminoquinoHne-3-carbonitrile and 0.256 
g of 3-medioxyaniline in the same manner as Example 395. The yield of 6-dimethyl- 
amino-4-{3-methoxyphenylamino)quinoline-3-carbonitrile was 0.532 g of brown 
25 powden mass spectrum (electrospray, m/e): M+H 318.9. 

Example 397 

2-Bromo-N-r4>f3-bromop henvlaminoV3-cvanoQuinolin-frvnacetamide 

30 Prepared from 1.50 g of 6-amino-4-(3-bromophenylamino)quinoline-3-carbonitrile, 
0.538 g of triethylamine and 1.08 g of bromoacetyl bromide in the same manner as 
Example 380. The yield of 2-bronno-N-[4-(3-bromophenylamino)-3-cyanoquinolin-6- 
yl]acetamide was 1.55 g as a yellow-brown solid: mass spectrum (electrospray, nVe): 
M+H 458.9, 460.9. 
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Example 398 
6-Iodc>-4-f3-methoxvphenvlaniiiK))quinoline-3-carfxwiit^ 



Prepared from 1.00 g of 4K:hlOT>-6-iodoquinoline-3-carbonitrilc and 0.469 g of 3- 
5 methoxyaniline in the same manner as Example 377. The crude product was filtered 
through silica gel with 20% EtOAc in CH2Q2» evaporated and dried in vacuo (50^c). 
The yield of 6-iodo-4-(3-methoxyphcnylamino)quinoline-3-carbonitrile was 1.09 g as 
yellow crystals: mass spectrum (electrospray, nni/e): M+H401.9. 
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We claim: 

1. A compound of the formula 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, caiboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms» and benzoylamino; 
nisO-1; 

Y is -NH-, -0-, -S-, or -MR- ; 
R is alkyl of 1-6 carbon atoms; 
25 Ri, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms. 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbcHi atoms, 
alkraylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dia]kylaminoalkyl 
of 3-14 caibon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- ^ "ssg^S— (C(R6)2)q— CONH{CH2)p- 
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RgHN 

y 



NH(CH2)p 



(Rs): 



V 



NH(CH2)p- 



o 



RgHN 

)-0(CH2)p- 
O 



or 



(Rs): 



0(CH2)p- 



R5 is alkyl of 1-6 carbon atoms» alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
5 alkoxy of 1 -6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1 - 

6 carbon atoms groups; 

R5 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyi of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 caibcHi atoms, NJ^-dicycloalkylaminoalkyl of 7-18 
carbon atoms, moipholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl mcnety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrdidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the subsutuents Ri, R2> R3» or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -OC(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- , Rj, 
R2» R3» and R4 are hydrogen, and n is 0, X is not 2-methylphenyL 



2. The compound according to claim 1 wherein Y is -NH- and n = 0 or a 
30 {diarmaceutically acceptable salt thereof. 
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3. The compound according to claim 2 wherein X is optionally substituted phenyl 
or a phannaceutically accq)table salt thereof. 

5 4. The compound accowiing to claim 3 wherein R| and R4 are hydrogen or a 
phannaceutically acceptable salt thereof. 

5. The compound according to claim 1 which is 4-[(3-hromophenyl)amino]-6,7- 
diethoxy-3-quindinecartxHiitrile cir a phannaceutically accq)table salt thereof. 

10 

6. The compound according to claim 1 which is 4-dimethyIamino-but-2-enoic add 
[4-(3-chlon>4-fluon>phenylamino)-3-cyano-7-methoxy-quinolin-6-yll-amide or a 
pharmaceudcally acceptable salt thereof. 

15 7. The compound acccnding to claim 1 which is 4-diethylamino-but-2-enoic acid 
[4-(3-<:hloro-4-fluon)-phenylamino)-3-cyano-7-niethoxy-quinolin-6-yll-amide or a 
phannaceutically acceptable salt thereof. 

8. The compound acccw^ding to claim 1 which is 4-dimethylamino-but-2-enoic acid 
20 [4-(3-bromo-4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a 

pharmaceudcally acceptable salt thereof. 

9. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic acid 
[4-(3-br6mo-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yll-aniide or a 

25 pharmaceutically acceptable salt thereof. 

10. The compound according to claim 1 which is 4-diethylamino-but-2-enoic acid 
[4-(3-bromo-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide or a 
pharmaceudcally acceptable salt thereof. 

30 

11. The compound according to claim 1 which is 4-morpholin-4-yl-but-2-enoic acid 
[4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a 
pharmaceutically acceptable salt thereof. 

35 12. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic acid 
[4-(3-hromo-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a 
fdiarmaceutically acceptable salt thereof. 
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13. The compound according to claim 1 which is N-[4-[(3-lMromophenyl)amino]-3- 
cyano-6-quinolinyI]-4-methoxy-2-butynamide or apharmaceudcally acceptable salt 
thereof. 

5 

14. The compound according to claim 1 which is N-{4-[(3-chloro-4-fluon>phenyl)- 
amino]-3-cyano-6-quinolinyl)-4-dimethylamino-2-butenamide or a pharmaceutically 
acceptable salt thereof. 

10 IS. A compound according to claim 1 which is 

a) 4-[(3-bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile; 

b) 4-[(3-bromophenyl)aniLno]-7-methoxy-6-nitro-3-quinolinecarbonitrile; 

c) 6-amino-4-[(3-bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile; 

d) N-[4-[(3-bromophenyl)amino]-3-cyano-7-methoxy-6-quinolinyl]-2- 
15 butynamide; 

e) N-[4-[(3-bn)mophcnyl)amino]-3-cyano-7-methoxy-6-quinolinyl]-2- 
propenamide; 

f) 4-[(3-bromophenyI)anTino]-6-hitn)-3-quinolinecarbonitrile; 

g) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarboniirile; 

20 h) N-[4-[(3-bromcq)henyl)amino]-3-cyano-6-quinolinyl]-2«butynamide; 

i) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl] aceiamide; 

j) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl] butanamide; 

k) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2-propenamide; 

1) N-[4-[{3-bromophenyl)aminol-3-cyano-6-quinolinyl]-2- 

25 chloroacetamide; 

m) 4-[(3,4-dibromophenyl)aniino]-6-nitro-3-quinolinecarbonitrile; 

n) 6-amino-4-[(3,4-dihromophenyl)amino]-3-quinolinecarbonitrile; 

o) N-[4-[(3,4-dibromophcnyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

30 p) 6-nitn>-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbonitrile; 

q) 6-amino-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbonitrile; 

r) N-[4-[(3-trifluoromethylphenyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

s) 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile; 

35 t) 4-[(3-fluorophenyl)aminol-6,7-dimethoxy-3-quinolinecarbonitrile; 

u) 4-(cyclohexyamino)-6J-dimethoxy-3-quinolinecarbonitrile; 
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v) 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quiiX)Unecarbomtrile; 
w) 8-[(3-brornophenyl)aminol-[l ,31-dioxolo[4,5-glquinoline-7- 
caibonitrile; 

x) 4-[(3-chlOTt^henyl)ainiiiol-6J-dimethoxy-3-quinoIinecar^ 
5 y) 4-[(3-trifluarome!liylphenyl)aiTrinol-6,7-dimethoxy-3- 

quinolinecaibonitrile; 
z) 4-[(3,4-diniethoxyphcnyl)aiiiino]-6,7-dimcthoxy-3- 

quinolinecarbmitrile; 
aa) 4-[(n)ethy]phenyl)amiiK>]-6J-dimethoxy-3-qmiK>Uneca^ 
10 bb) 4-[(3'Cyancq)henyl)aniino]-6J-dimethoxy-3-qianoliiiecarbonitrile; 

cc) 4-[(4-fluorophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile; 
dd) 4-[(3"(hydroxyniethyl)phenyl)amino]-6,7-dimethoxy-3- 

quinolinecarbonitrile; 
ee) 4-(3-broinophenoxy)-6,7-dirnethoxy-3-quinolinecarbonitrile; 
15 fO 4-[(4-bromophenyl)sulfanyl]-6J-diincthoxy-3-quiiM)Iinecarbonitrile; 

gg) N-[4-[(3-bromophenyl)ainino]-3-cyaiu)-6-quinolinyll-3(E)-chloro-2- 
prapenamide; 

hh) .N-[4-[(3-bronK)phenyl)aminoJ-3<yano-6-quinolinyl]-3(Z)-chloro-2- 
propenami(fe; 

20 ii) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyll-2-methyl-2- 

propenamide; 

jj) N-[4-[(3,4-dibroiTK)phenyl)amino]-3-cyano-6-quinolinyl]-2- 
propenamide; 

kk) N-[4-[(5-bixmrK)-3-pyridinyl)aiTiino]-6,7-dimethoxy-3- 
25 quinolinecarbonitrile; 

11) 4-[(3-broixKq)henyl)amino]-6,7-bis(methoxymethoxy)-3- 

quinolinecaibonitrile; 
mm) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyll-4-hydn)xy-2- 

butynamide; 

30 nn) N-[4- [(3-bn>mophenyl)amino]-3-cyano-6-quinolinyl]-4-morpholino-2- 

butynamide; 

oo) N-[4-[(3-biomophenyl)aminol-3-cyano-6-quinoIinyl]-4-dimethylamino- 
2-butynamide; 

PP) N-[4-[(3-bromophenyl)araino]-3-cyano-6-quinolinyl]-4-methoxy-2- 
35 butynamide; 

qq) 4-(3-bromophenylmeihylamino)-6,7-diethoxy-3-quinolinecarbonitrile; 
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rr) 4-(3-phcnylinethylainino)^J-dicthoxy-3-quinolinc^^ 
ss) 4-(3,4-dimcthoxyphenylinethylamino)-6,7-diethoxy-3- 

quinolinecarbonitiile; 
tt) 4-(3,4-dichlorophenyIinethylamino)-6,7-diethoxy-3- 

quinolinecarbonitrile; 
uu) 4-methoxy-but-2-enoic acid [4-(3-brcHno-phenylaniino)-3-cyano- 

quinolin-^yll-amide; 
w) 4-(4-chloro-2-fIuoiXhphcnylamino)-7-(3-chloro-propoxy)-6-TO 

quinoline-3K:aibonitrile; 
ww) 4-(4-chloit)-2-fluoro-phenylainino)-6-methoxy-7-(3-nK)ipholin-4-y 

pnqx)xy)-quinolinc-3-carbonitiile; 
xx) 7-(2-dimethylanuno-ethoxy)-4<(3-hydroxy-4-methyl-phenylamino)-6- 

inethoxy-quinoline-3-carbonitrile; 
yy) 4-(3-hydmxy-4-methyl-phenj4ainino)-6-inethoxy-7-(2-inorpholin-4-yl- 

ethoxy)-quinoline-3-carbonitrile; or 
2z) 4-(4-chloiX)-2-fluoro-5-hydroxy-phenylamino)-7-(3-dimethylaniin<> 

propoxy)-6-niethoxy-quinoline-3-carbonitrile; 
or a phannaceutically accq)table salt thereof. 

' 16. A compound according to claim 1 which is 

a) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-meihoxy-7-(3- 
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile; 

b) 4-(4-chlDro-2-fluorO"5-hydroxy-phenylamino)-7-(2-dimethylamino- 
elhoxy)-6-meihoxy-quinoline-3-carbonitrile; 

c) 4-(4-chloro-2-fluoio-5-hydroxy-phenylamino)-6-methoxy-7-(2- 
morpholin-4-yl-ethoxy>'quinoline-3-carbomtrile; 

d) N-[3<yano-4-(3-fluorophcnylamino)quinolin-6-yl]acrylaniide; 

e) 6J-diniethoxy-4-(3-nitr<^hcnylamino)quinoline-3-carbonitriIe; 

f) 4-(3-biiomophenylamino)-6-cthoxy-7-methoxyquinoline-3-carbonitrile; 

g) 6-ethoxy-4-(3-hydn)xy-4-methylphenylamino)-7-melhoxyquinoline-3- 
caibonitrile; 

h) 4-dimethylamino-bui-2-«ioic acid f4-{3-hromo-phenylan)ino)-3-cyano- 
quinolin-6-yl]-amide; 

i) 4-diethylamino-but-2-cnoic acid [4-(3-bromo-phenylamino)-3-cyano- 
quinolin-6-yl)-amide; 

j) 4-methylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano- 
quinolin-6-yl]-amide; 
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4-[(3-bromophcnyl)aminol-8-methyl-6-ratio-3-quinoUnecarbom^ 

4-[(3-bromophcnyl)aniino]-8-diinethylaminomcthyl-6-nitr^ 

quinolinecaibonitrile; 

6-ainino-4-[(3-hroiiM)phenyl)aiiTanol'8-dimelhylam 
quinolinecaitx>nitrile; 

N-{4-[(3-hronK)phenyl)aiiiino]-3H:yano-8-diiiiethylanm 
quinolinyl)-2-butyiiain]de; 

N- { 4-[(3-hroiix)phenyI)ainino]-3-cyano-8-dimethylaminoi» 
quindinyl)-2-prcypenaniide; 

N-{4-[(3-broinophenyl)anrino]-3-cyano-8-dimethylami 
quinolinyl ) acetamidc; 

4-[(3-chlarc>-4-fluorophenyl)amino]-7-methoxy-6- 
(moipholinopropoxy)-3-quinolinecarbonitrile; 
4-[(3-bromophenyl)amino]-7-methoxy-6-(morphoIinopropoxy)-3- 
quinolinecarbonitrile; 

4-[(4~cMoro-2-fluoiophenyl)ainino]-7-inethoxy-6- 

(morpholinopropoxy)-3-quinolinccarbonitrile; 

4-[(3-hydroxy-4-mcthylphenyl)aiiiino]-7-methoxy-6- 

(morphoIinopix>poxy)-3-quinolinecarbonitrile; 

N- { 3-cyano-4-[(3-iodophcnyl)ainino]-6-quinolinyl } -2-propenaniide; 

6-arnino-4>[(3-iodc^henyl)amino]-3-quinolinecarbonitrile; 

4-[(3-iodophenyl)aminol-6-nitn>3-quinolinecarbonitrile; 

N-{ 3-cyano-4'[(3-methylphenyl)amino]-6-quinolinyl )-2-butynaniide; 

6-amincK4-[(3-methylpbenyl)amino]-3-quinoUnecarbonitri^ 

6-nitio-4-[(3-methylphenyl)amino}-3-quinoIinecarixm 

N-{ 4-[(3"Chlorophenyl)ainino]-3-cyano-6-quiiioHnyl }-2-propena^^ 

6-aniino-4-[(3H:hloix^hcnyl)ainiiK)]-3-quinoUnecarboniri^ 

4-[(3-chloiophenyl)aininoJ-6-nitro-3-quinoIinecarbonitriIe; 

N- { 3-cyano-4-[(3-inethoxyphenyl)aininol-6-qiiinoIinyl ) -2- 

propenamide; 

N- { 3-cyano-4-[(3-inethoxyphenyl)aminol-6'quinolinyl )-2-butynamide; 
N- { 3-cyano-4-[(3-methoxyphenyI)amino]-6-quinolinyl ) -4-piperidino- 
2-butynainide; 

6-amino-4-[(3-methoxyphcnyl)ainino]-3-quinoBnecarboratri 
4-[(3-methoxyphenyl)ainino]-6-nitro-3-quinolinecarbonitrile; 
N-{4-[(3-chloro-4-floQro-phenyl)ainino]'3-cyano-6-quinoHnyl)-2- 
butynamide; 
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jj) N-{4-[(3-chk>ro-4-fluorophenyl)aininol-3-cyano-6-quinolinyl}-2- 
propenamide; 

kk) N-{4-[(3-chloro-4-flucHt)phenyl)aininol-3-cyano-6-quinolinyl)-4- 

diethylainino-2-bulOTainide; 
11) N- { 4-[(3-chloro-4-fluorq)henyl)amino]-3-cyano-6-quinolinyl }-4- 

nK>Tpholina>2-l»itenaimde; 
mm) N- { 4'[(3-chlaro-4-fluOTophenyI)amino]-3-cyano-6-quinolinyl )-2- 

morpholin-4-yImethyI-2-p[op»uunide; 
nn) 6-amirio-4-[(3-chIoro-4-fluoiDphenyI)amino]-3H)uinoUne^ 
oo) 4-[(3-chloit>-4-fluon^hcnyl)amino]-6-nitro-3-quinoIinec^^ 
PP) N- { 4-l(4-hromophenyl)aminol-3-cyano-6-quinolinyl } -2-propenamide; 
qq) 6'amino-4-[(4-lTOmophenyl)amino]-3-qmnolinecarbonitrilc; 
rr) [(4-hromophenyl)amino]-6-nitix>-3-qmnolinecarbonitrile; 
ss) N- { 3-cyano-4-[(3,4-difluon)phenyl)amino]-6-quinolinyll-2- 

propenamide; 

tt) 6-amino-4-[(3,4-diflucnx>phenyI)aiTuno]-3>quinoIinecarbonitrile; 
uu) 4-[(3»4-difluorDphenyl)aminol-6-nitr€>-3-quinoIine(^bonitriIe; 
w w) N- { 4-[(3-chloro-4-thiophenoxypheny l)amino]-3-cyano-6-quinolinyl ) - 
2-butynamide; 

xx) 6-amino-4-[(3«chloro4-thiophcnoxyphenyl)amino]-3- 

quinolinecarbonitrile; 
yy) 4-[(3-chloro-4-thiophenoxyphenyl)amino]-6-nitro-3- 

quinolinecarbonitrile; or 
zz) N- { 3-cyano-4-[(3-cyanophenyl)amino]-6-quinoIinyl } -2-propenamide; 
or a phannaceutically acceptable salt thereof. 

17. A compound accoiding to claim 1 which is 

a) N-{ 3-cyano-4-[(3-cyanophenyl)aminol-6-quinolinyl ) -4-piperidino-2- 
butynamide; 

b) 6-amina4- [(3-cyanophenyl)amino]-3-quinolinecarbonitrile; 

c) 4-[{3-cyanophenyI)amino]-6-nitro-3-quinolinecarbonitrile; 

d) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-'6-quinolinyl ) -2-butynamide; 

e) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-6-quinoIinyI } -2-propenamide; 

f) N- { 3-cyano-4-[(3-elhynylphenyl)amino]-6-quinolinyl ) -4-piperidino-2- 
butynamide; 

g) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile; 



PCT/US98/06480 



-187- 

4-[(3-ethynylphCTyl)aimno]*6-nitix>-3-quinoHnccarbonitia 

N-{4-[(3-hroniophenyl)ainino]-3-cyano-6-quinoBnyl)-4-pipOT 

butynamide; 

N- {4-[(3-bioinophenyl)amino]-3-cyano-6-quinolinyl ) -4- 
dipropylaniino-2-butynainide; 

N- { 4-[(3-broniophenyl)ainino]-3-cyano-6-qiiinolinyl } -2-morpholin-4- 
ylmethyl-2-propcnainid^ 

N- { 4-I(3-bn>nK)-4-fluorophenyl)aniino]-3-cyano-6-quinoIinyl ) -4- 
diniethylanuno-2-buiesiainide; 

N- ( 4-[(3-bronK)-4-fluorophenyl)amino]-3-cyano-6-quinolinyl ) -4- 
diethylainino-2-butenaniide; 

N- { 4-[(3-bromo-4-fluoiophenyl)arnino]-3-cyano-6-quinolinyI } -4- 
moTpholino-2-butenaniide; 

N- { 4-[(3-brorno-4-fluorophenyl)amino]-3-cyano-7-inethoxy-6- 
quinolinyl ) -4-morpholino-2-butenamide; 
4-[{3-bromophenyl)aimnol-7-ethoxy-6-niethoxy-3- 
quinoIinecaibcMiitrile; 

7-cthoxy-4-[(3-hydroxy-4-methylphcnyl)ainino]-6-inethoxy-3- 
quinolinecaibonitrile; 

N-[4-[(3-chlor(>-4-fluorophenyl)ainino]-3-cyano-6-quinolinyl]-4- 
dimethylamino(z)-2-butenamide; 

N-[4-[(3-chloro-4 fluorophenyl)amino]-3-cyano-6-quinolinyll-4- 
methoxy-(z)'2-butenamide; 

4-[[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]amino]-2- 
niethylene-4-oxobutanoic acid; 

N-[4-[(3-hromophcnyl)amino]-3-cysmo-6-quinoIinyl]-4-diethylamino-2- 
butynamide; 

N-I4-[(3-lMX)iiiophcnyl)airano]-3-cyano-6-quinolinyl]- 4-(n- 
ethylpiperazino)-2-butynaimde; 

N-[4-[(3-chloro-4-fluorophenyl)atnino]-3-cyano-6-quinolinyll-4- 
diethylamino-2-butynamide; 

N-[4-[(3-bromophenyl)ainino]-3-cyano-6-quinolinyl]- 4-(n- 
methylpiperazino)-2-butyn amide; 

N-[4-[(3-lMromophenyl)aininol-3-cyano-6-quinolinyl]- 4-(n-isopropyl- 
n-mcthylamino)- 2-butynainide; 

N-[4-[(3-bromophenyl)ainino]-3-cyano-6-quinolinyl]- 4- 
diisopn^ylamino-2-butynainide; 
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aa) N-[4-[(3-chloro-4-flucm>phenyl)aininol-3-cyano-6-quinolinyl]-4- 



bb) N-[4- [-(3-chlorD-4-fluon>phenyl)aimnol-3-cyano-6-quinolinyl)-4- 

inetfioxy-2-butynaiiiide; 
cc) 4-[(3-biomo-4-flu(m>phenyl)amino]-6-nitix>-3-quinolinecai^ 
dd) 6-amino-4-[(3-bioiiK>-4-fluorophenyl)aimno]- 3-quinoIinecarbQnitrile; 
ee) N-[4-[(3-biimo-4-fluon^henyl)a]xiino]-3-cyano-6-quinoliny]]-4- 

diinethylaniino-2-butynaimde; 
fO 4-diethylainino-but-2-ciioic add [4-(3-lMromo-phenylaimiio>3-cyaiK)-7- 

incthoxy-quinolin-6-yl]-amide; 
gg) 4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano- 

7-methoxy-quinolin-6-yll-amide; 
hh) 4-(3-chloro-4-fluoro-phenylainino)-7-methoxy-6-nitix)-quinolin 

caibonitrile; 

ii) 6-anraiK)-4-(3-chloro-4-fluoro-phenylanMno)-7-methoxy-quin 
carbonitiile; 

jj) 4-(3-hronK>-4-fluoio-phenylainino)-7-methoxy-6-nitro-quinolin 
caibonitrile; 

kk) 6-amino-4-(3-bromo-4-fluoro-phenylainino)-7-methoxy-quinoline-3- 
carbonitrile; 

11) 4-diethylaniinobut-2-enoic acid [4-(3-bromo-4-fluoro-phenylamino)-3- 

cyano-7-methoxy-quinolin-6-yl]-amide; 
mm) 4-(3-hromo-phenylamino)-7-ethoxy-6>nitTOKjuinoline-3-carbonitrile; 
nn) 6-amino-4-(3-hix)mo-phenylamino)-7-ethoxy-quinoUne-3-carbonitrile; 
oo) 4-hromo-but-2-eiK>ic acid [4-(3-hrDmo-phenylamino)3-cyano-7-ethoxy- 

quinolin-6-yll-aniide; 
pp) 4-nKnpholin-4-yl-but-2-cnoic acid [4-(3-bronK>-phenylamino)-3-cyan(>- 

7- ethoxy-quinolin-6-yI]-amide; 

qq) 6-amino-4-(3-bromo-phenylamino)-8-methoxy-quinoline'-3-carbonitrile; 
rr) 6-amino-4-(3-bromo-phenyIamino)-8-meihoxy-quinoline-3-carboniirile; 
ss) 4-bromo-but-2-enoic acid [4-(3-broma-phenylamino)-3-cyano-8- 

methoxy-quinolin-6-yl]-amide; 
tt) 4-dimethylamino-but-2-enoic acid [4-(3-hromo-phenylamino)-3-cyano- 

8- methoxy-quinolin-6-yll-amide; 

uu) 4-diethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-8- 
methoxy-quinolin-6-yl]-amide; 



dimethyIamino-2-butynamide; 
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w) 4-nK)rpholin-4-yl-but-2-enoic acid [4-(3-biTHno-phenylaniiiK)>3-cyana- 

8-methoxy-quinolin-6-yl]-amide; 
ww) 4-dimethylamino-but-2-ynoic add [4-(3-l»x)mo-phenylamino)-3-cyano- 

7-inethoxy-quinol-6-yl]-ainidc; 
xx) 4-(4-chloro-2-fluon>-phenylainino)-6,7-dimethoxy-quinoline-3- 

caxtxmitnle; 

yy) 4-(3rhydroxy-4-methytphcnylainino>6J-diinethoxy-quiiK>linc 
carbonitrile; or 

zz) 4-(3-dimethyIamino-phrayIainino)-6J,8-triinetboxy-quino^ 
caitxHiilrile; 
or a pharmaceudcally accq>table salt tha-eof. 

18. A compound according to claim 1 which is 

a) 4-(3-hydroxy-4-methyl-phenylamino)-6,7,8-trimethoxy-quinoline-3- 
caiix>nitrile; 

b) 4-(4-chlcHt>-2-fluoro~phenylamino)-6,7,8-trimethoxy-quinoline-3- 
caitxmitrile; 

c) 4-(4-chloro-2-fluor(>-phenylamino)-5,8-dimethoxy-quinoline-3- 
caifx>nitrile; 

d) 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3- 
carbonitrile; 

e) 4-(3-bromo-phenylaniino)-5,8-dimethoxy-quinoline-3-carbonitrile; 

f) 4-(3-bromo-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbonittile; 

g) 4-(3-dimethylaminO'phenylamino)-5,8-dimethoxy-quin<rfine-3- 
carbonitrile; 

h) 4-(4-chloro-2-fluoro-5-hydroxy-phcnylamino)-5,8-dimcthoxy- 
quinoIine-3-carbonitriIe; 

i) 4-(4-chlorD-2-fluoro-5-hydroxy-phenylamino)-6,7,8-trimethoxy- 
quinoline-3-carbonitrile; 

j) 4-(3-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

k) 4-(2-hydroxy-6-methyl-phenylamino>6,7-dimethoxy-quinoline-3- 
carbonitrile; 

1) 4-(3-bromo-4-methyl-phenylaniino)-6,7-dimethoxy-quinoline-3- 
carbcHiitrile; 

m) 4-(3-chloro-4-hydroxy-phcnylamino)-6,7-dimedioxy-quinoline-3- 
caibonitrile; 
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6,7-dimethoxy-4-(2-incthykulfanyl-phenylamino)-quinoline-3- 
caitwnitrile; 

1 ,4KlihydiDquirtoUne-6,7-diethoxy-4-oxo-3-carbonitrile; 

4-[3-chlorc)-4-(phcnylthio)phcnylaimno]-6J-dicthoxy-3-quinoline- 

caiix>nitrile; 

4-[3-chlorcK4-(phenylthio)phenylaniino]-6J-dimethoxy-3-qiunolm^ 
caiix>nitiile; 

4-(3-<:hlQix>-4-flu(x-ophenylaimno)-6J-diethoxy-3-^u 

4-(3-acctylphcnylainiiK))-6J-dicthoxy-3-quinoBnccarboiii^^ 

4-(n-methylphcnyIaiiimo)-6,7Kiiethoxy-3-quinolinec^^ 

4-(phcnylainino)-6J-diethoxy-3-quinolinecarbonitrile; 

4-(4-fluorophenylamino)-67Kliethoxy-3K}uinoUnecarbonitrile; 

4-(4-fluoro-2-methylphenylamino)-6,7-diethoxy-3- 

quinolinecarbonitrile; 

4-(3-chlorDphenylamino)-6,7-diethoxy-3-quinolinecarbonitrile; 

4-(3-fluorophenylamino)-6,7-dicthoxy-3-quinolinecarbonitrile; 

4-(3-ainin<^henylamino)-6J-diincthoxy-3-quinolinecarbra 

4-(3-acctamidophenylainino)-6jKlimelhoxy-3-quinolinecaiton^ 

4-[3-(2-butynoylainino)phenylamino)]-6J-dimcthoxy-3-quinolinc- 

caibonitrite; 

4-[3-(hydroxymethyl)phenyIaniino]-6,7-diniethoxy-3-quinoline- 
carbonitrile; 

4-[3-(chloromelhyl)phenylamino]-6,7-dimethoxy-3-quinoline- 
caibonioile; 

4-[3-(acetylthiomethyl)phcnylainino]-6,7-diincthoxy-3-quinoline- 
caitxmitrile; 

4-[3"(thionicthyl)phenylamino]-6,7-diinethoxy-3KiuinoIinec^^ 
4-[(3-broinophenyl)aiiiino]-8-methoxy -3-quinolinecarbonitrile; 
4-(4-chloiD-2-fluciro-phenylamino)-8-methoxy-quinoline-3-carbonitrile; 
4-(3-hydioxy-4-methyl-phenylainino)-8-methoxy-quinoline-3- 
carbonitrile; 

4-(3-dimelhylanuno-phenyIanndno>8-melhoxy-quinoline-3-carbonim^ 
4-(4-bromO'3-hydioxy-phenylamino)-8-methoxy-quinoline-3- 
carbonitrile ; 

4-(3-hydroxy-4-inethoxy-phenylamino)-8-inethoxy-quinoline-3- 
carbonitrile; 
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mm) 8-methoxy-4-(2A6-trifluon>phenylamino>quinoline-3-carbonitril^ 
nn) 4-(3-hydn)xy-4-methyl-phenylamino)-7-methoxy-quinoline-3- 
cartx)nitrile; 

oo) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-melhoxy-quinoline-3- 
5 cartx)nitrile; 

pp) 4-(4-chloio-2-fluoro-phenylamino)-6-methoxyHiuiiK)line-3-carto 
qq) 4-(3-hydroxy-4-methyl-phenylamino)-6-methoxy-quinoliiie-3- 
caiixHiitrile; 

rr) 4-(4-chloiXh2-fluoiX)-5-hydroxy-phenylamino)-6-methoxy-quinoto^ 
10 carbonitrile; 

ss) 4-(3,5-dichlon>-4-hydioxy-phcnylamino)-6J-dimethoxy-quinoline-3- 
carbonitrile ; 

tt) 4-(2-hydroxy-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

15 uu) 4-(4-hydroxy-3,5-dimelhyl-phenylamino)-6J-dimethoxy-quinoline-3- 

carbinitile; 

w) 4-(5-chloro-2-hydroxy-phcnylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

ww) 4-(3^-dihronrK>-4-hydroxy-phenylaminoV6J-dimethoxy-quinoline-3- 
20 carixMiitrile; 

xx) 4-(4-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

yy) 6,7-dimethoxy-4-(pyridin-3-ylamino)-quinoline-3-carbonilrile; or 
zz) 6,7-dimeihoxy-4-(3-mediyIsulfanyl-phenyIamino)-quinoline-3- 
25 cai1x>nitrile; 

or a phannaceutically acceptable salt thereof. 

19. A compound according to claim 1 which is 

a) 4-(2-hydroxy-5-methyl-phenylamino)-6,7-dimethoxy-quindine-3- 
30 carbonitrile ; 

b) 4-(2-chlon>-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

c) 6,7-dimethoxy-4-(4-methylsulfanyl-phenylamino)Kiuinoline-3- 
caibonitrile; 

35 d) 4-[4-(2-hydroxy-cthyl)-phenylamino]-6,7-dimetboxy-quinoline-3- 

caibonitrile; 
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4-(2,4-dihydn>xy-phenylamino)-6,7-dimethoxy-quinoIinc-3- 
caibonitrile; 

4-[2-(2-hydroxy-ethyl)-phenylainiiio]-6J-dimetfaoxy-quinoline 
carbonitiile; 

4-(3-bronK)phenylanrino)-6J-dihydroxy-3-quinoIinecarbonitr^ 
4-(3-broraophcnylanuno)-6J-di-n-propoxy-3-quinolinccarbonirt^ 
4-[(3-bronK>phenyl)-n-acetylaimnol-6J-dihydroxy-3-quinoliiic- 
caitx>n]trile; 

4'(3-bronK)phenylan]iDo)-6J-di-n-butoxy-3K]uinolinecar^^ 

4-(4K:hloix>-2-fluorophenylairaiK>)-7-methoxy-3-^^ 

4-(4-chloro-2-fluorophenylamino)-7-hydroxy«3-quinolinecarbonitrilc; 

4-[(4-chloio-2-fluorophenylamino)-n-acctylaininoJ-7-hydroxy-3- 

quinolinecarbonitrile; 

4-(4-chlorcK2-fluorc^henylaniino)-7-ethoxy-3-quinolinecarbonitrile; 

4-I(3-broinophenyl)amino]-6J-bis(2-methoxyethoxy)-3-quinoline- 

caibonitrile; 

4-(2-aiTttnphcnylmethylamino)-6,7-diethoxy-3Kiuinolinecarborart^^ 
4-(3,4^ifluorophenylmethylainino)-6,7-diethoxy-3-quinoline- 
carbonitrile ; 

4-inethoxy"but-2-enoic acid [4-(3-hronio-phenyIaniino)-quinazolin-6- 
yl]-amide; 

7-benzyloxy-4-(4-chloro-2*fluoit)-phenylamino)-6-melhoxy-quinoline- 
3"Carbonitrile; 

4-(4-chloro-2-fluor<>'5-hydroxy-phenylamino)-7-mcthoxy-6-(3- 
moipholin-4-yl)-piopoxyl-quinoline-3-carboniaile; 
N-[4-(3-hronK)-phaiylainino>3-cyano-quiiK)lin-6-yll-3-chloit>-(e) 
acrylamide; 

N-[4-(3-bromo-phenylainino)-3-cyan(Miuinolin-6-yl]- 3-chloit>-(z)- 
^:rylainide; . 

N-[4-[(3-bix>mophenyl)amino]-3K:yano-6-quinolinyl]-4-morpholin(>-2- 
butynamide; 

N-[4-[(3-brornophenyl)amino]-3<:yano-6-quinolinyl]-4-dimeihylamin^ 
2-butynamide; 

N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-t- 
butyldimethylsiloxy-2-butynamide; 

N-[4-[(3-biX)rnophenyl)ainino]-3-cyano-6-quinolinyl]-4-hydroxy-2- 
butynamide; 
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aa) 4-(3-hyd]x>xyniethyl-2-mediylphenylamino)-6J-dimethoxyquino]^ 

carbonitrile; 

bb) 4-(2-aniinc>-4,5-dimethylphenylamiiK))-6J-dimethoxyqum^ 
cc) 4-(4-elhylphenylamino)-67-dimethoxyquinoline-3-carbonitiil^^ 
5 dd) 4-(4-chk)n>-2-methylphenylamino)-6J-dimethoxyquinoline-3rcarbonitra 

ee) 6J-diaiedioxy-4-(3-phenoxyphenylamino)quinoIine-3-carbonitriIe; 
ff) 4-(4-chlorc>-3-trifliK>n>methyIphenyIamino)-6,7-dimethoxyquin 
carbonitrile; 

gg) 4-(3-hydfOxy-phenyIaimiK))-6jHiimethoxyKiuinoline-3-carbonit^ 
10 hh) 4-(4-methyl-phenylainino)-6J-dimethoxyKjuinoline-3-carbonitrile; 

ii) 4-(3-hydroxy-4-meihyl"phenylamino)-8-methoxy-6-nitro-quinoline-3- 
carbonitrile; 

jj) 4-(4-chloro-2-fluoro-phenylainino)-8-methoxy-6-nitro-quinoline-3- 
caibonitrile; 

15 kk) 4-(3-hydiDxy-4-nieihoxy-phenylamino)-8-niethoxy-6-nitro-quinoline-3- 

carbonitrile; 

11) 6-ainino-4-(3-hydroxy-4-inelhyl-phenylainino)-8-methoxy -quinoline-3- 
caiiK>nitriIe; 

mm) 6-amino-4-(3-hydroxy-4-methoxy-phenylamino)-8-methoxy-quinoline-3- 
20 carbonitrile; 

nn) N- { 4-[(3-bromo-4 fIuorophenyl)amino]-3-cyano-7-methoxy-6- 

quinolinyl ) -4-bronio-2-butenamide; 
oo) N-{4-[(3-bromophenyl)amino]-3-cyano-7-melhoxy-6"quinolinyl)-4- 

chloro-2-butenamide; 

25 pp) N-{ 3-cyano-4-[(3-iodophenyl)amino]-6-quinolinyl } -2-butynamide; 

qq) N- ( 3-cyano-4-[(3-methylphenyl)amino]-6-quinolinyI }-2-propenamide; 
rr) N- { 4- t(4-bromophenyl)amino]-3-cy ano-6-quinolinyl } -2-butynamide; 
ss) N- {4-[(3-chloro-4-thiophenoxyphenyI)aminol-3-cyano-6-quinolinyl }- 
2-propenamide; 

30 It) N« { 3-cyano-4-[(3,4-difluorophenyl)amino]-6-quinolinyl } -2- 

butynamide; 

uu) N- { 4-[(3-chlorophenyl)amino]-3^yano-6-quinoliny 1 ) -2-butynamide; 
w) N- { 3-cyano-4-[(3-isopropyIphenyl)araino]-6-quinolinyl ) -2- 
butynamide; 

35 w w) N- { 3-cyano-4-[(3-isopropylphenyl)amino]-6-quinolinyl ) -2- 

piopenamide; 
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xx) 6-amino-4-[(3-isopixq[)ylphenyl)aiTuno]-3-quinolinecarbonitrile; 
yy) 4~[(3-isc^iopylphenyl)amino]-6-nitrcH3Kiuinolinecarbonitrile; or 
zz) 4-(3-bronK)-phenylamino>6-(3-pyffolidin-l-yl-propylaniino)^ 
3-carbonitriIe; 
or a pharmaceudcally accqptable salt thereof. 

20. A compound according to claim 1 which is 

a) 4-(3-azido-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile; 

b) 6-amino-4-((4-cWoTO-2-fluorophcnyl)aniino]-7-meihoxy-3- 
quinoIinecaibcHiitrile; 

c) 4-[(4-chloro-2-flucHX)phenyl)amino]-7-methoxy-6-nitro-3- 
quinolinecaibonitrile; 

d) 4< [(3,4-dichlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile; 

e) 6-amino-4-[(3-iiiethylsulfanylphenyl)amino]-3-quinolinecarbonitrile; 

f) 4-[(3-methylsulfanylphenyl)amino]-6-nitro-3-quinolinecarbonitrile; 

g) 4- [(3- trifluoromethoxyphenyl)amino]-6'nitro-3-quinoIinecarix>nitriIe; 

h) 4-(3-dimethylamino-phenylamino>6,7-dimethoxy-quinoline-3- 
carbonitrile; 

i) 6,7-dimethoxy-4-( 4-methoxy -2-methyl-phenylamino)-quinoBne-3- 
carbonitrile; 

j) 4-(3-hydroxy-4-methoxy-phenylamino)-6,7-dimethoxy-quinoIine-3- 
carbonitrile; 

k) 4-(3-chloro-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

1) 6,7-dimethoxy-4-(4-phenoxy-phenylamino)-quinoline-3-carbonitrile; 
m) 4-(5-chloro-2-mcthoxy-phenylamino)-6J-dimeihoxy-quinoline-3- 
carbonitrile; 

n) 3-(3-cyano-6,7-dimethoxy-quinolin-4-yIamino) -2-methyl-benzoic acid; 
o) 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3- 
carbonitrile ; 

p) 4-(3-hydroxy-2-melhyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

q) 4-(3-chlon>-4-meihoxy-phenylamino)-6.7-dimelhoxy-quinoline-3- 
carbonitrile; 

r) 6,7-dimethoxy-4-(4-trifluoromcihyl-phenylamino)-quinoline-3- 
carbonitrile; 
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s) 4-(3,4-dibromophenylainino)-6-nititxjuinoline-3-carbonitrilc; 
t) 6-aiTiino-4-(3-mfluoromelhylphenylaniino)quinoline-3-carbomtr^ 
u) 6-anuno-4-(3,4-dibromq)henylamino)quinoline-3-cart)onitrile; 
v) N-[3K:yano-4-(3,4-dibiX)mophenylamino)quinoUn-6-yl]acrylanride; 
5 w) N-[4-(3-bix)mophenylainino)-3-^anoquinolin-6-yl]propionainide; 

x) (e)-but-2-enoic s^dd [4-(3-hrcMnophenylamino)-3-cyanoquinoIin-6-yll- 
amide; 

y) N-[4-(3-b!iX)mophenyIaimiK>)-3-cyanoquiiK>lin-6-yl]-2-m 
z) 4-(3-fIuonq)henylamino)-6-nitroquinoIine-3H:arbonit^^ 

10 aa) 6-anrino-4-(3-nuorophcnylamiiio)quinoline-3-cartx)nitri^^ 

bb) 4-(3-dimethylaniinophenylaraino)-6-nititxiuincJine-3-carb^ 
cc) 4-(4-dimethylaiTunophenylarnino)-6-nitiioquinoline-3-carbonit^ 
dd) 6-aniino-4-(3-dimethylanTinophenylamino)quinoline-3-carbonitri 
ee) 6-aniiiK>-4-(4-dimethylaniinophenylamino)quinoline-3-carbonitriIe 

15 ff) but-2-ynoic acid [4-(3-fluorophenylanrino)-3-<:yanoquinolin-6-yl]amide; 

gg) N-[3K:yano-4-(3-dimethylaminophenylamino)quinolin-6-yl]aciylainide; 
hh) N-[3-cyano-4>(4-dirnethylaminophenyIamino)quinolin-6'yl]acrylam] 
ii) but-2-ynoic acid [3K:yano-4-(3-dinTethyIaininophenylaniino)quinoliii-^ 
yl]aitiide; 

20 jj) but-2-ynoic acid [3K:yaiK>-4-(4-dimethylaininophenylamino)quinoUn-6- 

yljamide; 

kk) 4-(3-bronK)phenylamino)-6-dimeihylaniinoquinoIine-3-carbonitrile 
hydrochloride; 

11) 6-dimelhylamino-4-(3-methoxyphenylamino)quinoline-3-carbonitrile 
25 hydrochloride; 

mm) 2-bromo-n-[4-(3-hromophenylamino)-3-cyanoquinolin-6-yllacetamide; 
nn) 6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitriIe; 
oo) 4-(4-hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl- 
propoxy)-quinoline-3-carbonitrile; 
30 pp) 4-(3-bromo~phenylamino)-6-methoxy-7-(3-moipholin-4-yl-propoxy)- 

quinoliiie-3-carbonitrile; 
qq) 6-methoxy-4-(2-methylsulfanyl-phenylamino)-7-(3-morpholin-4-yl- 

propoxy)-quinoline-3-carbonitrile; or 
rr) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6-methoxy-7"(3-morpholin- 
35 4-yl-propoxy)-quinolinc-3-carbonitrile; 
or a pharmaceudcally acceptable salt thereof. 
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21. A method of inhibiting the bidpgical effects of a deregulated protein kinase in a 
mammal which comprises administering to said mammal an effective amount of a 
compound having the fomiula 



(CH2)„-X 




1 



wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
10 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
cq>tionally mono- di-, or tri-subsntuted with a subsdtuent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
15 halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano» nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
20 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 
nisO-1; 

Yis -NH-, -0-, -S-,or-NR- ; 
25 R is alkyl of 1 -6 carbon atoms; 

Rl, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkcnoyloxy of 3-8 carbon 
30 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
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caibon atoms, alkoxymcthyl 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atcnns, 
alkylsulphonyl of 1-6 caibon atoms, alkylsulfonanoddo of 1-6 caibon atoms, 
alkenylsulfonamido of 2-6 carbcm atoms, alkynylsulfonamido of 2-6 carbon 

5 atoms, hydroxy, trifluoromethyl, cyano, nitre, carboxy, carboalkoxy of 2-7 

carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbcMi atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J^-dialkylaminoalkyl 

10 of 3-14 carbon atoms, phenylamino, benzylamino, 

R5-CONH(CH2)p- RsN.^S— (C(R6)2)q— CONH(CH2)p- 



15 
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o * o , o 



O ' O ' ^ 

R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
5 alkoxy of 1 -6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1 - 

6 carbon atoms groups; 

R5 is hydrogen, alkyl of 1-6 carbon atoms, w alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms. 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moiedes is of 

1-6 carbon atoms, morpholino, pipcrazino, N-alkylpiperazino wherein the alkyl 
mcnety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3» or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -OC(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso diat when Y is 
-^fH- , Rj, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 
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22. A method of treating* inhibiting the growth of, or eradicating a neoplasm in a 
nyinimal in need thereof which comprises administering to said mammal an effective 
anx>unt of a compound having the formula 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be c^donally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent selected fix)m the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomediyl, alkoxymethyl of 2-7 carbcwi atoms, alkanoyloxymethyl of 2-7 

15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoronjethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1 -6 carbon atoms; 
25 Ri, R2. R3t and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymelhyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1 -6 carbon atoms, 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 caibon atoms, alkylsulfonamido of 1-6 carbcm atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms^ hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxy amino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino, 

R5-CONH{CH2)p- Rsn^^S— (C{R6)2)q— CONH(CH2)p- 

Rb CONH(CH2)p- 
Re— =-C0NH(CH2)p. , y=( 

^8 
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R5 is alkyi of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
5 alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or hromo 

R% is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, NJ4-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of die alkyl mdeties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2. ^3* or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 
-NH- , Ri, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 

23. The method according to claim 22 wherein the neoplasm expresses EGFR. 
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24. The method according to claim 22 wheiein the neoplasm expresses MAPK, 

25. The method acc<»ding to claim 22 wherein the neoplasm expresses ECK. 

5 26. The method acccwding to claim 22 wherein the neoplasm expresses KDR. 

27. The method accwding to claim 22 wherein the neoplasm is selected j&om the 
group consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach, 
colon, ovary, and lung. 



10 



28. A meAod of treating, inhibiting the progression of, or eradicating polycystic 
kidney disease in a mammal which comprises administering to said mannmal an 
effective amount of a compound having the formula 




15 

wh^ein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with mc 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

20 phenyl ring; wherein tiie pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substimted with a substituwit seleaed from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydioxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

25 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, cart)oalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

30 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
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n is 0-1; 

Y is -NH-, -0-. or -NR- ; 
R is alkyi of 1-6 caiton atoms; 

Rl, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
5 atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 

of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 caiixm atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
atoms, alkenoyloxymethyl of 4-9 caibon atoms, alkynoyloxymethyl of 4-9 
10 carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 caibon atoms, 

alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbm atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 caibon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 caibon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
15 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophcnoxy, 

benzyl, amino, hydroxy amino, alkoxy amino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N>diaIkylaminoalkyl 
of 3- 1 4 carbon atoms, pheny lamino, benzy lamino, 

20 

R5-CONH(CH2)p- Rsx^S— (C(R6)2)q— CONH(CH2)p- 
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R8 

R5O. 

>-NH(CH2)p- 




CONH(CH2)p- 




R5HN 



(R5)2l 




O 



y-NH(CH2)p- 



NH(CH2)p- 



O 




R5HN 



(R5)2l 




O 



0(CH2)p 



^0{CH2)p- 



, or 



O 



0(CH2)p- 



O 



R5 is alkyl of 1-6 carbon atoms» alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl opticHially substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, NJsI-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylanrinoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morphohno-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is annino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 

m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3. or R4 that are located on ccHitiguous carbon atoms 
can together be the divalent radical -O-QRgVO-; 
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or a phannaceudcally acceptable salt thereof with the proviso that when Y is 
-NH- » Ri, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-mcthylphenyL 



29. A phaimaceutical composition which comprises a compound having the 
5 foranula 

(CH2)n-X 



/ 





Y 










R4 




1 





10 



15 



20 



25 



30 



wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with cme 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 
phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, cartx>alkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 

nisO-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 

Rl» R2» R3. and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
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atoms, alkcnoyloxymcthyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
carbon atoms, alkoxymethyl rf 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbcm atoms, 

5 alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 

atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoall^l of 1-4 

10 carbcMi atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl 

of 3-14 carbon atoms, phenylamino, benzylamino, 

R5-CONH(CH2)p- Rsx^.S— {C(R6)2)q— CONH(CH2)p- 

» o » 

Re CONH(CH2)p- 

R e — CONH(CH2)p- , 

Rq Rg 
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O ' O 



R5Q R5HN (R5)2N. 

>~0{CHa)p- >-0(CH2)p- ^0(CH2)p- 

O ' O ' ^ 

R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optic»ially substituted with one or more halogen, 
S alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, NJ^-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyI wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxy alkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amdno, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 
R2» R3» and R4 are hydrogen, and n is 0, X is not 2-methylphenyl and a 
pharmaceutically acceptable carrier. 
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30. A compound of the formula 




{CH2)„-X 



C=N 



wherein: 

X is phenyl ring which may be optionally mono- di-, or tri-substituted with a 
5 substituent selected from the group consisting of halogen, alkyi of 1-6 carbon 

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, 
hydioxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1 -6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy , 
10 carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, 

phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, 
dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, 
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino; 
15 n is 0-1; 
Y is -NH- ; 

R| and R4 are hydrogen; 

Re CONH{CH2)p- 7L-<^^R.^ ^ Y- 

R2is Rs— =-CONH(CH2)p- . , or ^(P("6)2)qY . 

Re Re 

R3 is hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R^2)qY' > 
20 R6 is hydrogen or alkyl of 1 -6 carbon atoms; 

Rg is hydrogen, alkyl of 1-6 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, or moipholino-N-alkyl wherein the alkyl group is 1-6 carbon atoms; 
Z is dialkylamino wherein each of the alkyl moieties is of 1-6 carbon atoms, or 
nK)rpholino; 
25 q= l-4,andp = 0-3; 

ac a pharmaceutically acceptable salt thereof. 



31. The compound according to claim 30, wherein X is phenyl optionally mono-, 
di, or tri-substituted with halogen and q is 2-4. 
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32. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use as a therapeutic agent 

5 33. A compound of Fomaula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use in inhibiting the biolopcal effects of a deregulated protein kinase in a mammal in 
need thereof. 

34. A compound of Foraiula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
10 use in treating^ inhibiting the growth of, or eradicating a neq>lasm in a mammal in need 

thereof. 

35. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses EGFR. 

15 

36. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses MAPK. 

37. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
20 expresses ECK. 

38. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses KDR. 

25 39, A compound of Formula 1 as defined in claim 32 wherein the neoplasm is 
selected from the group consisting of breast, kidney, bladder, mouth, larynx, 
esophagus, stomach, colon, ovary, and lung. 

40. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
30 use in treating, inhit»dng the progression of, or eradicating polycystic kidney disease in 
amannnal. 
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4 1 . Pnxress for the preparation of compounds of Formula 




(CH2)„-X' 



C=N 



S 



5 whmin Y and n are as defined in Gaim 1 and X' is cycloalkyl or phenyl optionally 
substituted with one or more substituents seleaed from the group consisting of 
hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl 
of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon 
atoms, trifluorometbyl, cyano, nitro, carboalkyl of 2-7 carbon atoms, phenoxy, 

10 phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms; Rj*, R2', Rs', 
and R*4 arc each, independently, hydrogen, halogeno, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon 
atoms, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1- 

15 6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon 
atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkyl of 2-7 carbon atoms, 
phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 carbon atoms, 
dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 3-14 carbon atoms, 
phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, N,N- 

20 dialkylcarbanK)yl of 2-12 carbon atoms; or any of the substituents Ri', R2*» R3', and 
R'4 that are located on contiguous carbon atoms can together be the divalent radical -O- 
C(R8)rO-; comprising hydrolysing an acid ester of Formula 2 



25 where R' is an alkyl radical containing 1-6 carbon atoms, with base to form the 
compound of Formula 3, 



(CH2VX' 




2 
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(CH2)„-X' 
CO2H 



^4 3 
then converting the carboxylic acid group of Formula 3 to an acyl imidazole by heating 
it with caibonylimidazole in an inert scdvent followed by the addition of ammonia to 
give the amide of Formula 4, 

,/(CH2)„-X' 
CO2NH2 




5 "4 4 

and further reacting with a ddiydrating agent to provide the compound of Formula 5 
above; and optimally diereafto- fcaming aphaimaceutically accqptable salt thereof. 



10 42. Process for the preparation of the conqmunds of Formula 10 or FOTmula 11 



HO2C 



Rg Rg H 

>=C/N(CH2)pv 
(f*1o)k 




(CH2)n-X" 



C=N 



10 or 



15 




(CH2)n-X" 



CEN 



11 



wherein Y, p, and n are as defined in Qaim 1 and X" is selected fnan the group 
ccmsisting of cycloalkyl or phenyl q)ti(»)ally substituted with one or more substinients 
selected fiom the group consisting of hydrogen, halogeno, alkyi of 1-6 carbon atoms. 
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alkenyl of 2*6 carbon atoms, alkynyl of 2-6 carbon atoms, halomethyl, alkoxymethyl 
of 2-7 carbcm atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atoms, allq^lthio of 1-6 carbon atoms, trifluoiomethyl, cyano» nitro, carboxy, 
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, 
5 thiophenoxy, benzoyl, benzyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, 
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino, R9 is independently hydrogen, 
phenyl, or alkyl of 1-6 carbon atoms, the moieties (Rio)k represent 1 to 3 substituents 
on the aromatic ring that can be the same or different and are selected independently 

10 fiom the group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2- 
6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, caiboalkyl 

15 of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 
carbon atoms, dialkylamino of 2 to 12 carbon atom, NJ>l-dialkylaminoalkyl of 3-14 
carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, 
NJ>I-dialkylcarbamoyl of 2-12 carbon atoms. Rn is a radical and is selected from the 
group: 

20 

R5— RsN.^S— (C(R6)2)q 
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, and 



VC(R(i)i!)} 



wherein q, m, R5 , Re, R7 > and Rg aie as defined in Claim 1; which comprises 
acylation of the compound of Formula 6 



(CH2)n-X" 



H2N(CH2)p 



(Rlo)k 




6 



10 



with either an acid chloride of Formula 8 or a mixed anhydride of Formula 9 whoe 
R"' is alkyl from 1 to 6 carbon atoms 

o P 

in the presence of an organic base to give the compound of Iiormula 11: or alternately, 
acylation of the compound of Formula 6 with a cyclic anhydride of Formula 7 



R. 




I P 



15 



7 O 



in the presence of a basic catalyst to provide the compound of Formula 10; and 
optimally thereafter forming a pharmaceutically acceptable salt thereof. 
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43. Process for the prq^aradon of the compounds Formula 1 8 

,(CH2)„-X 
,C=N 















R4' 





18 



5 X, Y, n ate as defined in Claim 1 and Ri', R2'. R3', and R4' are as defined in Qaim 
41, which comprises heating a substituted aniline (tf^ Formula 12 




12 



10 with a reagoit of Formula 13 



CgHsO^^COaCaHs 
13 CN 



15 



to give a compound of Formula 14 



RV 











R4 






14 



CO2C2H5 



which is then thomolysed in a high boiling solvent to give a compound of Formula 15; 



WO98At3960 




15 



dien beating the compound of Formula IS with a chlcMrinating agent to give a compound 
(rf'FonDola 16 

5 




16 



which is condensed with a compound Fonnula 17 

H.Y-(CH2)„-X 
10 17 

to provide the compounds of Fonnula 18; and optionally thereafter forming a 
phaimaceuticaUy acceptable salt thereof. 

15 

44. Process for the preparation of compound of Fcnmula 1 5 




15 



20 in which Ri', R2', Rs'and R4* are as defined in claim 41 comprising heating the 
compound of Fonnula 19 
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R4 



with dimethylfonnaniide dimethyl acetal to give a ccmipound of Formula 20 

5 




R4 

20 

which is Aen reacted with acetonitrile in the presence of a base gives the compounds of 
Formula IS. 

10 

45. Process for the preparation of compounds of Formula 22 wherein R2» R3» 
R4 and n are as defined in Claim 1 and X' is defmed in Qaim 41: 




R4 
22 



15 which comprises : 

where one or mort of Ri, R2, R3, or R4 is a nitro group, converting to the 
corresponding amino group using a reducing agent; 

where cme or more of Ri, R2> Ra* or R4 is an amino group, ccmverdng to the 
corre^nding dialkyamino group of 2 to 12 carbon atoms by alkyladon with an alkyl 
20 halide of 1 to 6 carbon atoms; 
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where one or more of R], R2, Ra* or R4 is a methoxy group, convening to the 
cotre^nding hydroxy group by reaction with a demethylating agent or pyridimum 
diloride; 

whore me or more of Ri, R2* ^3* or R4 is an amino group* ccmvming to the 
5 conesponding alkylsulfonamido, alkenylsulfonamido, or alkynylsulfonamido group of 
2 to 6 carbon atoms by the reaction with an alkylsulfonyl chl(»ide» alkenylsulfonyl 
chloride, alkynylsulfonyl chloride, respectively, using a basic catalyst; 
when one or nxMe of Ri, R2, R3, or R4 is an amino group, converting to the 
corresponding alkenylsulfcmamido group by reaction with a reagent CI-C(R*5)2- 
10 CHR'6S02G, wherdn R ^ is hydrogen or alkyl of 1-4 carbon atc»ns using an excess 
of an organic base; 

where two of Ri, R2, R3, or R4 are contiguous methoxy groups, ccmverting to the 
compound with contiguous hydroxy groups by reaction with a demethylating agent or 
by heating with pyridinium chloricfe; 
15 where two of R|, R2, R3, or R4 are contiguous hydroxy groups, converting to the 
compound where together the two contiguous Rj, R2, R3, or R4 groups are the divalent 
radical -O-CORgVO wherein Rg is defined in Claim 1 by the reaction with J-C(R8)2-J. 
wherein J is chloro, bromo, or iodo, and each J can be the same or different, using a 
base; 

20 where one or more of R|, Rjy R3, or R4 is an amino group, converting to the 
corresponding alkyamino group of 1 to 6 caibon atoms by alkylation with alkyl halide 
of 1 to 6 carbon atcmis or by reductive alkylation using an alctehyde of 1 to 6 carbon 
atoms and a reducing agent; 

where one or more of Rj, R2, R3, or R4 is hydroxy, converting to the corresponding 
25 alkanoyloxy gmup of 1-6 carbon atoms by reaction with an appropriate carboxylic add 
chloride, anhydride, or mixed anhydride in a inert solvent with a catalyst; 
where one or more of Rj, R2, R3, or R4 is hydroxy, converting to the conesponding 
alkenoyloxy group of 1-6 carbcxi atoms by reaction with an appropriate carboxylic add 
chloride, anhydride, or mixed anhydride in an inert solvent with a catalyst; 
30 where one or more of Ri, R2» R3> cwr R4 is hydroxy, it can be converted to the 
corresponding alkynoyloxy groiq> of 1-6 carbon atoms by reacdon with an appropriate 
carboxylic add chloride, anhydride, or mixed anhydride in a inert solvent with a 
catalyst; 

where one or more of Ri, R2, R3, or R4 is carboxy or a carboalkoxy group of 2-7 
35 carbon atoms, converting to the corresponding hydroxymethyl group by reduction with 
a redudng agent; optionally convening the hydroxymethyl group to the corresponding 
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halomethyl group by reaction with a halogenatiitg reagent; or q[>tionaIly acyladng the 
bydroxymethyl group with an acid chloride^ anhydride, or mixed anhydride in an inert 
solvent with a catalyst to give the corre^nding alkanoyloxymethyl group of 2-7 
carbon atoms* alkenoyloxymethyl group of 2-7 carbon atoms, or alkynoyloxymethyl 
S group of 2-7 carbon atoms; 

where one or more of Ri, R2, R3, or R4 is a halomethyl group, converting to an 
alkoxymethyl group of 2-7 carbon atoms by displacing the halogen atom with a sodium 
alkoxide in an inert solvent; 

where one or more of R|, R2, R3, or R4 is a halomethyl group, converting to an 
10 anunomethyl group, N-alkylaminomethyl group of 2-7 carbon aKmis or N,N- 
diall^Iaminomethyl group of 3-14 carbon atoms by displacing the halogen atmn with 
amnuHua, a primary, or secondary amme, respectively, in an inert solvent; 
where one or more of Ri, R2, R3, or R4 is a H2N(CH2)p- group, cmverting to the 

coneqxmding groups: 

R5O R5HN (R5)2Nv^ 

)-NH(CH2)p- >-NH(CH2)p- ^NH(CH2)p- 

0 0° 

wherein R5 and p are as defined in Qaim 1 by reacting with phosgene in an ir^ 
solvent in the presence of a base to give an isocyanate which is treated with an excess 
20 of the alcohol R5-OH or amines R5-NH2 or (R5)2NH , respectively; 

where one or more of Ri, R2, Rst or R4 is a H0"(CH2)p- group, converting to the 
corresponding groups: 

R5O R5HN R5 

)-0(CH2)p- )-0(CH2)p- ^0(CH2)p- 

o o o 

25 

wherein R5 and p are as defined above by reaction, in an inert solvent using a basic 
catalyst with an appropriate alkyl or phenyl chloroformate, R5-OCOCI , alkyl or phenyl 
substituted isocyanate, Rs-N^OO, or alkyl or phenyl substituted carboxylic acid 
chloride, R5-COCI, respectively; 
30 where one or more of Rj, R2, R3, or R4 is a H0-(CH2)p- group, converting to the 

corre^Kmding group: 

(R5)2N. 

^0(CH2)p- 
O 

whonein R5 and p are as defined above by reaction, in an inert solvent using a basic 
catalyst witii a reagent (Rs^NCOa. 
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